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Newage B.M.C. Power Packs, of 2.2, 3.4 and 5.1 litres capacity, incorporate 


the latest advances in the design of self-contained power units. They are 


compact and sturdy. They are simple to install. Their component and Siti aie 


the hall-mark of first-class engineering 


ancillary parts are easily accessible. Newage B.M.C. Power Packs are designed 
For further details or technical advie 
on proposed applications, please write 


clutch and electrical starting equipment, they solve a host of familiar problems to: Newage (Manchester) _ 
6 Carlos Place, London, W 


in the powering of mobile and stationary industrial plant. HYDe Park 9141. 


for designers. Complete with radiator, fuel tank, silencer, shaft extension, 
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REPORT ON ELECTRICITY 


HE annual report and statement of accounts 
T of the Central Electricity Authority 
for the year ended March 31, 1956, which 
were published this week, disclose a satisfac- 
tory rate of progress, which is reflected in 
the financial results. The net surplus for 
the twelve months was nearly £12} million, 
compared with £114 million the previous 
year; and it is stated, perhaps to meet any 
charge of profiteering, that this only represents 
about 31 per cent. of the year’s revenues. 
Over 63,000 million kWh were supplied, 
an increase of 9-4 per cent. over the figure of 
1954-55, half the sales being to industry 
and three-tenths to domestic consumers. 
The average price received was 1-403d. 
per kWh, compared with 1-372d. received 
in 1954-55, but it is emphasised, as it has 
been before, that this is very much less than 
the rises in price of practically every other 
commodity and far below the increases borne 
by the Authority for plant, civil engineering 
work, coal, goods and services. The number 
of consumers was 14,146,585, an addition of 
some 443,000 during the year, of whom 14,666 
were farmers. About 80 per cent. of other 
rural premises are also now connected to the 
mains. 

Readers of ENGINEERING will, however, 
be mainly interested in the technical methods 
by which these results have been achieved; 
and in the steps towards further improvement 
which are to be taken in the future. At 
present, roughly 40 million tons of the fuel 
burnt during 1955-56 in the steam stations, 
which have an aggregate installed capacity 
of over 20,500 MW, is coal. It is clear that 
our dependence on this type of fuel will 
continue and it is therefore necessary that 
every possible step should be taken to improve 
both the design and operation of the utilising 
plant. Something of what is being done 
in those two directions can be gathered from 
the report. 

The plant programme for 1961, which was 
approved by the Authority during the past 
year, includes five 200 MW units, three of 
which—those at High Marnham—although 
primarily developed for base load operation, 
are now being designed so that they can be 
shut down and started up every day. This 
is a novelty for units of such a size, and is 
due to the fact that, as it will be advantageous 
to use nuclear plant to supply the base load, 
it will be necessary for non-nuclear plant 
to be as flexible as possible in operation. 
As far as the turbo-alternators are concerned 
this will mean the investigation of such 
problems as the relative expansion of the 
fixed and moving parts, of thermal stressing 
and of the control of the steam temperature 
from the boilers at low flows. It has also 
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been necessary to consider some form of 
variable-speed drive for the boiler feed pumps 
SO as to minimise the wear on the regulating 
valves under the onerous starting conditions. 

Developments are also taking place in the 
case of the 120 MW re-heat units, six of 
which are included in the 1961 programme 
and are in future likely to take the place of 
60 MW sets owing to their lower capital 
and operating costs. It is now considered 
that these units can also be made sufficiently 
flexible for two-shift loading. Other glimpses 
into the future include the liquid cooling of 
200 MW stators, the use of high-response 
voltage regulators, the utilisation of mag- 
netic amplifiers (to provide the rapidity 
which stability considerations make desirable 
when large generating units are connected to 
the 275 kV system) and the increasing 
employment of cold-reduced grain-oriented 
steel. 

In last years’ report mention was made of 
the fact that a new thermodynamic cycle for 
which a high efficiency was claimed was under 
investigation. We are now informed that 
equipment consisting of a superheater element 
fired by pulverised fuel, in which steam at 
200 Ib. per sq. in. is heated from 965 deg. F. 
to 1,400 deg. F., has now been erected at 
Littlebrook power station. The combustion 
air in this equipment is preheated regenera- 
tively and enters the burner at a temperature 
of 1,400 deg. F. The performance of this 
element is being studied prior to the design 
of a complete assembly for testing the cycle. 

Investigations are not, however, being 
confined to coal-fired plant. Oil firing is 
being introduced at 17 stations, and will, it is 
estimated, result in the saving of some 
9 million tons of coal per annum. This 
development, combined with the develop- 
ment of nuclear generation will probably 
result in home produced coals of low grades 
being used at decreasing distances from their 
sources, oil being employed at stations near 
the coast and within reach of refineries or 
deep-water berths for tankers. On the 
other hand, the cost of nuclear fuel is virtu- 
ally independent of the location of the 
station, so that between the three some inter- 
esting problems will arise in devising flexible 
siting plans. Experiments with underground 
gasification and with hydro-electric pumped 
storage schemes, as well as with steam supplies 
for district heating, are other matters which 
are being examined and may affect the future 
pattern of power supply in this country 
to a greater or less exteni. 

A number of equally important investiga- 
tions are being made in the electrical field. 
Also the constructional work which is being 
undertaken on the transmission side, especi- 
ally on the 275 kV grid, is an indication that 
future demands for electric power are being 
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investigated well in advance. Over these 
activities, however, hangs the ominous 
shadow of capital restrictions which it is to be 
hoped will be dispersed before the harm 
done by a similar policy in previous years is 
repeated. 

* 


Plain Words 


There are many different opinions about the 
value of international trade fairs, but there 
can be no doubt that large numbers of people 
visitthem. The International Foundry Trade 
Fair, for example, which ran for nine days 
recently at Dusseldorf, Germany, was visited 
by over 200,000 people. How many of 
these visitors were actual or even potential 
buyers of the foundry machinery, products 
and raw materials which were on show it is, 
of course, impossible to say, but the fact 
remains that the goods shown by the 428 
exhibitors were seen by large numbers of 
people, of many nationalities, who must 
have had at least some interest in the subject. 

The Dusseldorf Fair (reported on page 

404) was a great “ shop-window,” representa- 
tive of all that is best in foundry plant in the 
world to-day. It was interesting to see how 
British manufacturers stood in comparison 
with their foreign competitors. The charge 
is sometimes made that while British manu- 
facturers can make a good product they do 
not take proper steps to sell it. This was 
certainly not so at Dusseldorf. The British 
contingent was small but lively, and their 
exhibits attracted a good deal of attention. 
Machinery was shown in operation wherever 
practicable—a good point, since there is no 
better way of showing the capabilities of a 
machine than by demonstrating it at work. 
Information, both verbal and in printed 
form, was freely available from the British 
exhibitors’ stands, and the all-important 
question of language had been given proper 
attention. 

Throughout the Fair the provision of 
bi-lingual or tri-lingual services was a 
valuable and prominent feature, but curi- 
ously, though many exhibitors provided 
such services, few of them announced the 
fact prominently by means of placards. 
It was left to a British firm to give prominence 
to the fact that it was ready to talk to its 
customers in their own language as far as 
possible. All the notices and descriptions of 
plant on the stand were in German and 
English, as were those on many other stands, 
but in addition the British firm displayed in 
prominent positions large placards announc- 
ing the fact that several other languages were 
spoken in addition to the two already 
mentioned. A small point, perhaps, but an 
important one. The attitude of the British 
exhibitors showed a _ willingness to do 
anything possible to help the prospective 
customer, and judging by the interest taken 
in the stands, the enterprise shown should be 
rewarded. The British contingent at Dussel- 
dorf acquitted itself well. It is to be hoped 
that similar exhibitions ia the future will be 
equally well served by British manufacturers, 
perhaps on a more extensive scale. 


x * 
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Fig. 1 An ever-present problem in construction is the effect of fatigue. A large section of the 
work at the Mechanical Engineering Research Laboratory, East Kilbride, is devoted to this subject, 


MECHANICAL ENGINEERS’ 
RESEARCHES 


When in 1946 it was recommended that a 
separate laboratory under the Department of 
Scientific and Industrial Research should be 
set up for mechanical engineering, it was realised 
that the project would take some time, probably 
two to five years. In 1948, it was decided that 
the location should be at East Kilbride, about 
eight miles from Glasgow, and work was begun 
a year later. At the present time two buildings 
have been completed, two are under construction, 
and three more are not yet begun. In his report 
for 1955 (which was published last July), the 
chairman of the board governing the activities 
of the Laboratory views the slow progress with 
concern, and envisages a completion date some 
ten years later than that suggested originally. 

In spite of this gloomy outlook, and the 
restrictions imposed by lack of space, a con- 
siderable amount of work is being done at the 
laboratory as was demonstrated during the 
Open Days held in September—the first since 
its establishment. The staff now numbers 
407, of whom rather more than half have 
technical qualifications, and consists of the 
original nucleus transferred from the National 
Physical Laboratory at Teddington supple- 
mented by others drawn from the neighbourhood. 
Some are still engaged in the temporary premises 
at Thorntonhall, where the Lubrication Division 
has its headquarters, but these will eventually 
move to East Kilbride when accommodation 
permits. 

The work of the laboratory is divided into 
seven main sections: A and B—Materials; 
C—Fluids; D—Lubrication; E—Metrology; 
F—Plasticity; and G—Heat. Of these A and B 
are in the completed Materials building, C in 
the Hydraulic Machinery building (also com- 
plete but not fully equipped), D at Thornton- 
hall and the others wherever room can be found— 
including part of the staff canteen. It is impos- 
sible to describe all the items under investigation 
in the different sections, but a few of them may 
be mentioned briefly. 

In the materials sections, investigations are 
being carried out under such headings as fatigue 
(at both room and elevated temperatures), 
creep, strength of screw threads, and of pin 
joints, and fretting corrosion. Another part of 
the service given is in assessing the cause of failure 
of working parts and advising manufacturers 
how it can be avoided. Quite a large museum 





has been built up showing all too Clearly the 

dangers of sharp corners, stress raisers ani 

poor production. Some of the fatigue testing 
machines are shown in Fig. 1. : 

Problems being dealt with by the lubrication 
division include properties of lubricants, hydro. 
dynamic lubrication, wear, and boundary lub. 
rication. Greases are being studied under the 
electron microscope, which has shown how the 
fibres break down in service, without destroying 
the lubricating action. To discover whe 
exactly a wear surface breaks down, a cros- 
cylinder machine has been developed which 
produces a helical wear path on one cylinder. 
This overcomes a difficulty previously experienced 
in reciprocating wear machines in determining 
the exact point of breakdown. Radioactive 
tracers are also being used. This division is 
responsible as well for tackling a very practical 
problem—that of wheel slip in railway loco- 
motives. From tests so far carried out it 
would appear that slip is most likely to occur 
during damp, misty conditions when an adherent 
film of moisture forms on the rails. Such a 
film does not occur when there is actual rain. 
The practical problem now remains to find some 
satisfactory means of removing this film. 

In an endeavour to correlate the friction ina 
ball bearing with the machining of its parts, 
the metrology division is measuring very exactly 
the components of a large number of precision 
bearings for which friction figures are also 
obtained. Miniature bearings (in the range 
from 5 to 10 mm. bore) are run at speeds up to 
60,000 r.p.m. in a special machine. To avoid 
interference of the results by the bearings of the 
machine itself, air bearings are used both for 
the high-frequency driving motor and the shall 
carrying the bearing under test. Previously 
the motor bearings had to be replaced quite 
frequently, but the use of air has avoided this 
The used air is also employed to cool the motor. 
The development of precision air bearings, 
both for rotary shafts and machine-tool slides, 
and pneumatic measuring techniques also come 
under this section. 

One of the developments of the metrology 
division is the instrument for measuring géal 
tooth profiles shown in Fig. 2. It is intended 
for gears of large size—as in marine work— 
where a portable instrument is required, and i 
based on measurement of the departures of the 
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Fig. 3 Air can be used with advantage as a substitute for water to 
make tests on preliminary models and designs, as in this department of 
the laboratory’s fluid section. 


Fig. 2 The demand for greater accuracy grows steadily; equipment such 
as this for tooth profiles has to be designed to meet the need. 


involute form from a straight line. The instru- 
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Fig. 5 Flows up to 30 cusecs can be measured in the open-circuit test rig which can be supplied 
from either a constant-head or a variable-head tank. 


can be carried out, ensuring that the equipment 
can be used to full capacity. 

In the larger rig a 100 h.p. variable-pitch fan 
can supply 30,000 cub. ft. of air per minute at 
a pressure of 15 in. of water to a three-limbed 
wind tunnel. One limb is a straight-through 
open-jet tunnel for general purposes, giving 
steady flow through a 30 in. diameter outlet; 
the second consists of 65 ft. of 3 ft. diameter 
piping for measurements inside ducts; while 
_the third is for tests on water turbine models 
up to 20 in. runner diameter. Some of the 
apparatus is shown in Fig. 3 on the previous 
page. The three-limbed rig is on the right. 


HYDRAULIC TESTS 


Open-circuit testing is carried out in the main 
hydraulic test bay, which is 120 ft. long by SO ft. 
wide and has 1,500 sq. ft. of test-bed area for 
mounting test equipment. Service pumps 
deliver water from a 60,000 gallon sump to 
either a 45 ft. constant-head tank or to a variable- 
head tank in which the head can be set at any 
value between 12 and 40 ft. Pumps mounted 
above the variable-head tank can be tested with 
suction lifts up to 30 ft. 

The water returns to the sump either directly 
or through pipelines of 8, 14 or 18 in. in diameter 
where flowmeters can be calibrated at flow rates 
up to 12,000 gallons per minute. The rate of 
flow is measured by diverting the water into a 
30 ton weighing tank for a known time. This 
operation is carried out electronically from the 
control desk. A _ knife-edge is made to tilt 
from one side to the other below the fish-tai 
discharge pipe (centre background, Fig. 5) so 
that the flow is diverted either to the weigh tank 
or to the return line. The time during which the 
flow goes to the weigh tank is recorded elec- 
tronically on the control desk, and the knife 
edge is returned automatically. Flows of up to 
30 cusecs can be measured. Returning water can 
also be made to flow through a 700 ft. loop of 
20 in. diameter piping which passes through the 
outer wall of the laboratory and can be used for 
measuring pipe friction losses and for investi- 
gating large-scale flow measurement techniques. 

The weir of the constant-head tank is con- 
certinaed, giving an effective length of 120 ft. 
This enables the head to be maintained within 
+ 1 in. for any flow up to 30 cusecs. In the 
sump there are baffle plates, side observation 
windows and underwater lighting. By this 
means the intakes of pumps mounted on the 
bed plates can be observed; pumps can also be 
mounted above the variable head tank when 
tests can be carried out down to inlet pressures 
of 5 ft. absolute. 


There are two closed-circuit arrangements, 
one for pumps and the other for turbine testing. 
An important factor limiting the performance of 
hydraulic machinery is cavitation, which results 
in a radical alteration of the flow pattern, reduced 
efficiency and perhaps serious damage to the 
metal surfaces. Both circuits therefore have 
reabsorbers to prevent cavitation in the test 
section. These consist of vertical tanks, 12 ft. 
in diameter and 60 ft. long, below ground level. 
The temperature, pressure, and air content of the 
water in both circuits can be controlled. 

The closed circuit for research on pumps under 
cavitation conditions can accommodate centri- 
fugal or mixed-flow pumps up to 20 in. inlet 
diameter, with a maximum head of 600 ft., flow 
rates up to 7,500 gallons per minite, and inputs 
up to 350h.p. It has a capacity of 30,000 gallons 
and consists principally of a vertical suction tank 
to control the suction lift; the pump on test; 
a valve to reduce the head from 600 to 80 ft.; 
the reabsorber, Venturi meters and a second 
valve to control the head from 80 ft. down to the 
suction pressure required. The dynamometer 
has oil-lift bearings to reduce friction, and torque 
is measured on interchangeable remote-reading 
units. Any desired speed over a 10-to-1 range 
can be set and maintained within 0-1 per cent. 
using one of the precision controllers designed 
by the staff and a Ward Leonard supply. 

The circuit for water turbine research is not 
yet complete, but a diagram is shown in Fig. 4. 
It will enable models up to 250 h.p. and 20 in. 
Irunner diameter to be investigated at heads from 
10 to 200 ft. The water is circulated by a 
variable-pitch axial-flow pump for low heads and 
by a centrifugal pump for high heads. 

Essentially the circuit consists of a nozzle to 
smooth and measure the flow; an axial-flow pump 
with a maximum capacity of 50 cusecs for use 
under low head conditions; the reabsorber 
tank; and a cascade leading back to the nozzle. 
For high heads up to 200 ft. a centrifugal pump 
is connected between the reabsorber and the 
cascade. To enable this to be done, a section 
(5 on the diagram) can be swung clear on the 
gantry (4) and replaced by the diffuser bend of 
the pump (2). As with the open circuit, the 
reabsorber tank is 12 ft. in diameter and 60 ft. 
deep; the water traverses it four times. 

In order to accommodate model turbines of 
varying design, with draught tubes of different 
length, the down tube of the circuit can be 
moved horizontally, and also telescoped. The 

dotted lines on the diagram, (34) Fig. 4, show 
the extreme position of the tube. Plates in the 
floor can be removed to allow a change to be 
made. The turbine model and its dynamometer 
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are carried on a separate bridge whj 

allows some adjustment. Provision Mich ai 
made for installing television equipment a bra 
the model. rom 


SPEED CONTROL SYSTEMs 


Three systems of speed control w , 
out which have possibilities for use in int 
One, rather similar to that used at the Califor: 
Institute of Technology, is electro-mechann” 
and the other two are purely electrical, , 

In the electro-mechanical system a differen, 
is driven by the motor which is being contr 
and also by a synchronous motor. Any variati 
in the speed of the controlled motor results» 
rotation of the output shaft of the differents 
the direction of rotation depending on w . 
the motor is running fast or slow. This shaft 
connected to a variable rheostat or to an eleg, : 
amplifier to correct the motor speed. When. 
range of speeds is required a gearbox js inserte, 
between one of the motors and the differentia) 
The gearbox used allows 900 ratios over a any 
of 10-to-1 to be selected. . 

Since, however, the gearboxes can Only be 








Cover F 


‘ of test | 


obtained from abroad, two all-electric system, 
have been developed which are analogous to th, B 


electro-mechanical system. 


continuously variable speeds. A disc on th 


The first is fy § 


motor shaft generates 60 pulses per revolutin, § 


so that the pulses per second equal the revolution; 
per minute. The pulse frequency and the outpy 
from an oscillator are fed into an electropi: 
frequency-comparator which adjusts the pove 
supply to the motor if it varies from the requir 


speed. The comparator output is fed to, — 


dekatron counter, and when the speed is correg 
the cathode illumination remains steady, | 
the speed varies, the cathodes are illuminated jy 
sequence, the order depending on whether th 
speed is high or low. It is the output from th 
dekatron that is used to adjust the motor speed 

The other electrical system controls speed jj 
steps and uses an electronic batching counte 
This will count any number of pulses from 2 
9,999 and give out a pulse when the require 
number is reached. The counter is set to giv 
one pulse per second at the correct shaft speed 
and these pulses are fed into an electronic 
differential together with pulses derived from 
quartz oscillator. The electronic system correct 
the speed of the motor if it should vary from th 
desired value. 
the desired motor speed to be selected. 

The electrical systems are simpler than th 


A divider on the counter allow 


electro-mechanical system and have been used § 
on motors up to 5 h.p. but will be adapted § 


to the larger dynamometers in due course. 


x *k * 


Letters to the Editor 


VULCAN AND VICTOR 


Sir, In the September 21 issue of ENGINEERING, 
on page 372, your contributor has referred to the 
Avro Vulcan and Handley Page Victor; in doing 
so a deduction has been made which is taale- 
mount to unfavourable criticism of the Avi 
Vulcan. 
concerning these two aircraft? 


Firstly, both designs were started at exactl ‘ 
Secondly, Avro Vulcans have 
now entered service with the Royal Air Force and, © 


the same time. 


May I remind you of one or two facis P 


= AEH 





at the time of writing, no official indication ha © 


been given of the date when the Victor will enter 
service. 


The position shown by these facts must surely 5 
lead to the deduction that the developmen 


of the Avro Vulcan, with its Delta wing, hs & 
proved “ to be happier ” than the Handley Page § 


Victor with its crescent wing. 
Yours faithfully, 
J. A. R. Kay, 
Director and General Manager. 
A. V. Roe and Company Limited, 
Manchester. 
September 24, 1956. 
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Weekly Survey 


Picture: The illustration shows the removal 
from a seamless steel tube by means 

The rings are subsequently examined 
1, mechanical and other tests 


Cover ¥# 
of test rings 
pfacoldsaw. The 
and various physica 
applied to the steel. 
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British Engineering and the Canal 


There is a welter of conflicting opinion con- 
cerning the likely effect of the closure of the 
Suez Canal on British trade. The majority 
fear that it will raise the cost of imports to such 
an extent that inflation would take a new lease 
of life, and push up the cost of exports to our 
leading markets sufficiently to cause a damaging 
fall in revenue. But a number of dissenting 
voices have been heard, among which was that of 
Mr. R. R. Stokes, managing director of Ransomes 
and Rapier Limited. In a letter to The Times, 
Mr. Stokes suggests that this country could quite 
well get along without the Canal. He points 
out that the extra cost of carrying oil round the 
Cape is 25s. a ton, or about Id. a gallon, which 
is insignificant compared with the price added 
per ton to make Middle East oil conform to the 
Gulf (Mexico) price. From a strategic point of 
view, Mr. Stokes argues, it is necessary to build 

larger and faster tankers—irrespective of the 

Suez crisis—and until the Canal is widened and 

deepened such ships will have to go round the 

Cape. It is only a question of time, therefore, 

before the Canal ceases to be an essential through- 

way to the Middle East oilfields. 

This policy has for some time been accepted 
by the leading oil carriers. But it means large 
new tankers of 60,000 to 100,000 tons, capable 
of operating economically on the Cape route. 
The shipbuilding industry is unfortunately fully 
booked for 34 to 4 years, plagued with constant 
labour disputes, and has only four yards 
capable of building tankers of over 70,000 tons. 
Mr. Stokes’ words imply the erection of additional 
tanker capacity, and the building of suitable 
harbours to receive the big tankers. A Weekly 
Survey note in this issue discusses the likely 
choice of Milford Haven, for which a scheme 
costing up to £15 million has been submitted to 
the Government. 

The effect of a closure of the Canal on the prices 
of imports from the Middle and Far East would 
be to raise the price of commodities, particularly 
non-ferrous metals and rubber and those of 
manufactured goods imported from India and 
Japan. It would likewise raise the prices of 
British exports to these countries. Already 
shipping lines serving Britain, Northern Europe 
and the Far East have imposed a 15 per cent. 
surcharge on freight rates. The heavy demand 
for shipping that would follow a closure would 
doubtless lead to further increases. But, as 
Mr. Stokes points out, this would hurt Egypt’s 

friends, particularly the Arab countries, Burma, 
Ceylon and India “‘ who, presumably, can be 
relied upon not to encourage him (Nasser) to 
make a mess of the canal.” The voyage round 
the Cape to Australia and New Zealand is only 
about one day longer than through Suez and 
would have little effect on shipping costs. 
_ Much of what Mr. Stokes says would be true 
if there were abundant reserves of modern 
shipping to take the strain. The reserves are 
old and uneconomic, and there can be no doubt 
that freights will rise, and to a level which will 
affect prices of practically everything. Engi- 
neering exports will become dearer, deliveries 
will be delayed and the vast industrial develop- 
ment schemes of Asia will suffer. As Mr. W. R. 
Black, sales director of Associated Commercial 
Vehicles and chairman of the British manu- 
facturers’ section of S.M.M. & T., remarked at 
the Commercial Vehicle Show, ‘“‘ The closing 
of the Canal would badly affect markets and 
Must put up the price to overseas countries.” 
For British engineering, the closure of the 


Canal would be serious indeed. More damaging 
than the rise in the prices of materials would 
be the temptation of affected markets to seek 
their needs elsewhere, particularly in the Soviet 
Union and Japan. But the community of 
interests between the parties to the disputes, 
Egypt*included, is such that a solution cannot 
be long delayed. 


x *« * 


London Transport’s Dilemma 


London has now posed a difficult problem for 
its public transport system. The bus and under- 
ground systems have encountered a fall in their 
off-peak traffic and this presents an intricate 
problem for the Executive. The dilemma is 
discussed in London Transport for 1955, 
circulated by the L.T.E. last week. 

According to this review, substantial progress 
has been made in improving recruitment of bus 
drivers and conductors. At one time the Execu- 
tive was short of over 3,000 men. The improve- 
ment in wages has, however, increased the 
attraction of a job in public transport and there 
has been a significant reduction in vacancies. 
This improvement has been achieved, of course, 
by raising costs and there has been no com- 
pensating increase in traffic—quite the reverse. 
In 1955 the number of passengers carried was 
reduced by 24 per cent. on 1954 and was down 
by 10 per cent. on 1950. Congestion in London 
streets, increased private motoring and the pull 
of television are claimed to be the main reasons 
for the drop. Despite the fall in traffic and the 
rise in costs the net revenue in 1955 was £1-2 mil- 
lion higher than in 1954 but the Executive was not 
able to make its full contribution to the British 
Transport Commission towards central adminis- 
tration charges and finance. 

When full allowance is made for the impact of 
television and private motoring there seems little 
doubt that the major cause of London Trans- 
port’s shortening revenue is traffic congestion. 
This raises operating costs and loses revenue 
since people often walk instead of waiting for 
a bus. It is possible that the projected Victoria 
Line running south-west to north-east across 
central London will help to reduce conjestion at 
certain key points but the Executive observes that 
the answer seems to be to stagger office hours 
more systematically and to remove the conges- 
tion caused by parked vehicles. 


x k * 


Engineering and the Human Body 


A grant of £20,000 over five years has been 
offered to the University of London for the 
maintenance of a biomechanical unit for research 
work on artificial parts for the body. This 
information is contained in the I1Ith annual 
of the Nuffield Foundation for the 


report 





The tapered maincourse tack made for the 
** Mayflower II”. 
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year ended March 31, 1956. The many develop- 
ments in plastics of recent years has led to 
increased possibilities of developing them for 
prostheses—as such artificial parts are called. 
A good deal of work of varying scientific merit 
has been carried out on prostheses so far, but 
more knowledge is required about their design 
and the conditions under which they should be 
tested mechanically as well as about the stresses 
in the body to which such prostheses and the 
parts to which they are attached are subjected. 
Dr. J. T. Scales of the Institute of Orthopaedics 
and Dr. J. N. Zarek of the Department of 
Engineering at King’s College, London, who are 
collaborating in a study of the problems, have 
recently published their first results of an 
investigation into bone replacement by plastics. 

The two organisations have now established 
a biomechanical unit to use the methods of 
mechanics to study the actions of the living 
body. It is hoped that by combining the tech- 
niques of engineering with the medical knowledge 
of the structure and behaviour of the body a 
satisfactory attack can be made on a number of 
biomechanical problems. In time it is hoped 
that a similar approach might be used to study 
the flow of fluids and gases in the human 
system. If this should be so biomechanics 
would come to have much the same relationship 
to mechanics as biochemistry has to chemistry. 

Developments such as these would serve to 
increase the expectation that in the end specialisa- 
tion leads back to a synthesis of knowledge 
and expertise which can be applied to a variety 
of human problems. At the moment the fear 
that experts go on learning more and more 
about less and less is a very real pre-occupation. 


sx = ® 


Sails and Rigging for the “‘ Mayflower II ”’ 


The increasing popular interest in the Mayflower 
Il, the copy of the ship in which the Pilgrim 
Fathers voyaged to America in 1620 and which 
is to repeat that voyage next year, will be further 
stimulated by the exhibition of her sails and 
rigging which was opened in London on Septem- 
ber 18 by Captain Alan Villiers, who will 
command her. It has been arranged in the 
Scottish Council offices at 2/4a, King-street, 
St. James’s, London, S.W.1, by the two firms 
who have been principally concerned in the 
provision of this equipment, namely, the Gourock 
Ropework Company, Limited, of Port Glasgow, 
by whom the cordage has been specially made, 
and Francis Webster and Sons, Limited, 
Arbroath, who have woven the flax canvas 
from which the sails are being made by Messrs. 
H. Bridge, of Brixham, Devon. Both the 
Gourock Ropework Company and Messrs. 
Webster have been long established in their 
respective fields, the former having been founded 
in 1736 and the latter in 1795, and thus have been 
able to draw upon a fund of traditional crafts- 
manship and experience. 

Despite her small size (only 183 tons) the 
Mayflower II will require about eight tons of 
standing and running rigging, in addition to 
spares and towing ropes, springs, etc. The 
largest rope forming part of the rigging is the 
nine-strand mainstay, which has a circumference 
of 10 in. The most interesting in their construc- 
tion, however, are the tacks of the main and 
fore courses, which are tapered throughout 
their length; one of them is illustrated herewith. 
None of the ropes is spliced, seizings being used 
instead. The exhibition will remain open until 
mid-October. 


x * * 


Automatic Looms in the East 
According to figures issued by the International 
Federation of Cotton and Allied Textile Indus- 
tries the number of automatic weaving looms 
installed throughout the world is growing ,while 
the number of ordinary looms continues to 
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decline. There was an increase of nearly 
31,000 automatic looms installed over the year 
ended January, 1956, while 51,000 ordinary 
looms were taken out of production. In 
Europe 66,000 looms stopped working, most of 
them being in the United Kingdom and France. 

The big increases were in Asia. Japan 
installed an additional 32,000 looms and Turkey 
8,000. So far as the current year is concerned 
there are nearly 30,000 new looms due to be 
built and over 17,000 of them are in Asia. 
Meanwhile, at one extreme, weaving machinery 
in Hong Kong is operating at an average of 
146-66 hours a week whereas at the other 
British looms average only 36-87 hours a week. 
By any other industry’s standards such a 
discrepancy would be fantastic. The European 
cotton textile industry clearly faces a period of 
intensified competition from the East in which 
more automatic equipment, cheaper labour and 
multiple shifts will offer a formidable com- 
bination. Under such circumstances the further 
decline of the European industry is inevitable. 

Much play is always made about the import- 
ance of originality of design in European textiles 
and higher quality of cloth, but if present trends 
continue very much longer these will provide a 
frail defence against the large cost advantage 
which has for 40 years been gathering impetus 
in the East and which has not yet come to an end. 
Figures such as these suggest that a revolutionary 
technique in textile methods is necessary in the 
West if markets are to be saved. Such techniques 
will have not merely to tinker with raising the 
output of conventional equipment but must 
offer drastic short cuts in production—such as 
the recently announced development of Bondina 
(B.D.A. Limited), who hope to make fabrics 
by a chemical and physical bonding process 
without spindles and looms. 


* * 


Paraffin can Run the Home 


In spite of all the mod. con. with which the 
modern house is equipped, there are many 
people who supplement—or even replace—the 
joys of heating by electricity, gas or coal by the 
old faithful oil stove. Not only does this occur 
in the country cottage (where in any case 
electricity and gas are often lacking) but also in 
the town residences of people who have suffered 
from power cuts, or who like to have a heater 
that can easily be moved from room to room. 

It was fitting that it should be the Shell 
Petroleum Company Limited who organised 
an exhibition of oil-burning appliances, for 
kerosine—better known in this country as 
paraffin—was their first product. Fitting also 
that it should be almost on the eve of the Fuel 
Efficiency Exhibition which will be held at Earls 
Court from October 2 to October 10, for 
paraffin is a cheap and economic fuel. Apart 
from the upright oil stove, so well known to the 
older generation, and which is still popular, the 
range of equipment displayed was very large. 
Almost every piece of domestic equipment can 
now be supplied for paraffin firing, as the 
kitchen layout in the illustration shows. The 
items displayed there are a convector heater; 
a three-burner cooker; water-circulator heater; 
water-storage heater (over the sink); iron; 
water boiler with thermostatic control; and a 
refrigerator, in addition of course to the two 
pressure lamps—in fact all the items associated 
with the most up-to-date kitchen. To complete 
the picture there was a radio set, the batteries 
of which were replaced by a large number of 
thermocouples arranged around the burner of 
another convector heater. 

Apart from these domestic items, there were 
other exhibits of industrial equipment for green- 
houses, pig rearers and the like. Of particular 
interest to many people was a pressure flood- 
light developing 5,000 candle power; 81 of these 
were used recently to floodlight the Horse 
Guards Parade for two periods of four hours for 
a total cost of 25s. It is not surprising that 
there has been a steady increase of 10 per cent. 





per annum in the demand for paraffin during 
several years past. 
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An Active Trade Guild 


The retiring Master Cutler (Mr. R. P. Phillips) 
took advantage of his position as principal 
guest at the recent Council Luncheon of the 
Association of Engineering Distributors to give 
an informative account of the history and activi- 
ties of the body over whom he has presided for 
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the International Air Transport Associati 
three American hotel proprietors of Beet. 
Hills, California, announced the Formation of 
new airliner financing company. Baron Hi ’ 
son of Conrad N. Hilton, the president of Hi 
Hotels Corporation, who operate 34 hotels » 
nine countries, is president of the company, 
Air Finance Corporation. They plan to buy y 
to 25 Lockheed transports for lease to wal 
airlines. The first of the fleet, scheduled ie 
delivery this summer, will be a model 10494 
Super Constellation. This aircraft has 
chosen because it can be adapted 
either cargo or passenger utilisation. 
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A modern kitchen need not be dependant upon electricity, gas or solid fuel. 


in this layout, as well as the two 


the past twelve months. He recalled that the 
Company of Cutlers in Hallamshire (a district 
of which Sheffield is the centre) began, like other 
trades guilds, as a religious body, but gradually 
evolved into an organisation the main object 
of which was to ensure that a high standard of 
production was maintained by its members. In 
the early days the affairs of the Company of 
Cutlers were controlled by a Court Leit (under 
the supervision of the Lord of the Manor). This 
body dealt with such matters as trading conditions 
and marks, infringment of its regulations being 
punishable by fines. To obtain greater control 
of its affairs, however, the cutlers, as long ago 
as 1624, obtained an Act of Parliament which 
empowered them to take steps to improve the 
quality of workmanship of their products and to 
grant trade marks on goods wholly or partly 
manufactured in Hallamshire. This it had 
since continued to do with success, an important 
feature being that membership, unlike that of 
certain other similar bodies, was confined to 
manufacturers of cutlery, tools and other types 
of steel. Among other activities, a Sheffield 
Defence Fund had been inaugurated to deal 
with any infringment of Sheffield’s good name 
and had recently been successful in obtaining 
an injunction in the American courts which 
prevented goods manufactured in a local Sheffield 
being marketed unless the words United States 
of America were added. 
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Leasing Aircraft 


While the world’s airline operators were meeting 
in Edinburgh to discuss their problems—and 
they have a good many—under the auspices of 

















All the seven items 
lamps, are operated by paraffin. 


cruising speed of 335 m.p.h., a range of 5,58 
miles and can carry up to 118 passengers or 1 
tons of freight. The power unit consists of four 
3,250 b.h.p. Wright turbo-compound pistos 
engines. A.F.C. are ** willing to consider similar 
arrangements ”’ for Lockheed Electra turbo-prop 
airliners, the new very long-range Model 1849A 
Super Constellation and the standard Super-G 
Constellation. 

The whole scheme is based on the assumption 
that the demand for air transport will grow faster 
than the air lines’ capacity to supply it. Its 
designed to meet the requirements of airlines 
needing aircraft quickly but with inadequate 
funds to place orders in time, or those whos 
funds are tied in orders for jet-powered aircrafi 
“still several years away.” The scheme wil 
enable the successful airline to expand more 
rapidly, and yet retain some flexibility and 
reserves in case things do not go according to 
plan. The lessees will be required to pay a 
initial deposit of about 10 per cent. of norma 
purchase price and leases will normally run from 
three to five years. According to Mr. Hilton“! 
should cost about the same per month to leas 
as to own, all things considered, without the 
heavy demands on capital.” 

Hotel proprietors’ interest in transport 1s 4 
recent development (Mr. H. B. Cantor, another 


American hotel magnate, has a scheme for large, 


fast transatlantic liners to provide cheap travel 
to the continent of Europe). 
Mr. Conrad Hilton, “ so important is air trav? 
to the hotel business that our management 5 
analysing airlines’ records and forecasts 
determine locations for future hotels.” Time 
will tell, but Mr. Hilton and Mr. Cantor may wel 
become in the field of passenger transport whal 
Mr. Niarchos and Mr. Onassis have become i 
that of oil. 
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Haven of Hope and Oil 


submitted to the Prime Minister 
Pans eek. which, if adopted, would transform 
Milford Haven into the principal oil distributing 
ind refining centre for Europe. Deep-sea 
ert dry docks and repair facilities for tankers 
ip to 100,000 tons would be provided. Refin- 
a might be built in the area, as well as an 
ale power station. The scheme for the 
development of the harbour has been prepared, 
at the request of Milford Haven development 
committee, by C.A.S. (Industrial Developments), 
Limited, a Kensington firm of consultants. The 
cost is estimated at between £13 million and 
£15 million. In addition there have been 
schemes by two oil companies and an American 
hotel magnate to exploit the natural advantages 
of this deep-water inlet. ies 
The British Petroleum Company, Limited, 
announced earlier this month a plan to build 
a £5 million tanker terminal at Popton Point, 
on the shore opposite the Milford docks, and a 
pipeline to convey the oil to refineries at Swansea. 
The Esso Petroleum Company have bought land 
near the docks and are said to be considering 
the building of a refinery. Earlier this year, 
Mr. H. B. Cantor, an American hotelier, sug- 
» gested that he might build an ocean terminal 
and a 1,000 room hotel as part of a scheme to 
| bring American tourists in very large ships at a 
fraction of the current cost of the sea voyage 
(Weekly Survey—‘* Tomorrow’s Passenger Ships” 
' —August 24). Commenting on the competing 
claims for the use of the Haven, Mr. Desmond 
Donelly, M.P. for Pembroke, said: “‘ I believe 
that there is room for them all and that the 
National Park can also be preserved. But we 
have to organise it. Therefore I have made 
; representation to the Government, asking them to 
call a round-table conference of all those inter- 
ested, so that the development is co-ordinated.” 
' The proposals of the development committee 
are now being considered by the Ministry of 
Transport and the Ministry of Housing and 
Local Government. There is little doubt that 
they will get most careful consideration. Large 
tankers of the size envisaged will make the 
round-the-Cape voyage economically, and reduce 
the country’s dependence on the Suez Canal. 
More American tourists would make a useful 
contribution to our dollar income. 
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Market for Stainless Steel in the U.S. 


A major survey of the U.S. market for stainless 
steel undertaken by the manufacturers and the 
stockholders at the request of the American Iron 
and Steel Institute, has filled a big gap in the 
industry's knowledge of its consumers. Prior 
to the survey, the industry knew nothing of the 
ultimate destination of the stainless steel sold 
\o stockholders. In the first quarter of this year, 
this amounted to 29-4 per cent. of total sales. 
As the stockholders keep no record of their 
own sales, the only information available was 
that compiled by the A.J.S.I. from information 
supplied by the mills about direct sales to con- 
sumers. A much more complete picture— 
and in some respects a strikingly different one— 
has now emerged. 

The motor industry, which takes nearly all its 
supplies direct from the mills, remains by far 
the largest user of stainless steel, but other 
industries—such as aircraft, construction and 
building, chemical plant, restaurants and restau- 
rant equipment, which buy heavily from stock- 
holders—assumed greater importance than had 

N supposed by the manufacturers. Sales to 
the building industry during the first quarter of 
this year totalled 13,338 tons, an annual rate of 
53,000 tons or approximately 74 per cent. of the 
industry’s total sales. This is nearly twice as 
— as had been estimated. The chemical 
industry, which uses largely plate and tubing, 
Purchased most of its supplies from stock- 


sade at the rate of over 13,000 tons a year. 
€s to restaurants and restaurant equipment 


makers—26,000 tons a year—turned out to be 
three times the amount sold directly by the mills 
to these users. 

Such information is of considerable importance 
to an industry which depends greatly on the sales 
promotion of its products in the face of severe 
competition from non-ferrous metals and plastics. 
Sales are now analysed by 31 end-use markets, 
and this will serve as a basis for a re-orientation 
of the sales promotional activities of the industry 
and individual companies. The stockholders, 
whose participation made the survey possible, 
will now get a detailed analysis of sales by end- 
product and geographical location, enabling 
each to measure his performance against regional 
and national averages. 
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A Tarmac Big Dipper 


Of the motor racing circuits in Britain, Oulton 
Park in Cheshire is probably the most pleasant. 
Given a fine day the enthusiast may indulge 
himself in the mysteries of “* drift,” “* tow ” and 
“anchors ” on a track which selects the expert 
from the near-expert, while wives and children 
enjoy a happy day’s picnic. The absence of 
long straights almost destroys the marked 
advantages of brute force, and throws the onus 
on to driving skills. Thus the record Maserati 
at 87-81 m.p.h. last Saturday was only four 
seconds faster per lap than the 1,423 c.c. Cooper 
and Lotus Climaxes at 84-95 m.p.h., requiring a 
range of perambulation from 50 to 120 m.p.h. 

Without Moss or Hawthorn the Daily Herald 
Gold Cup appeared open to Brooks, the favourite, 
and Salvadori, both in Cooper-Climaxes. One 
hundred brake horses set in a tubular framed 
chassis presents an unsupercharged 12 b.h.p. per 
cwt. Salvadori immediately took a_ small 
lead on Brooks who pressed him hard, but 
Salvadori gradually increased the gap over 
the 40 laps to leave Brooks to struggle hard 
for second place with Brabham (Cooper). Few 
drivers know the hazards of this circuit better 
than Salvadori; two years ago at Druids Corner 
his car wrapped itself round a tree and last 
month he was incipiently scalped as Hawthorn’s 
Lotus flew over him. He received the massive 
Gold Cup and the highest ever British prize 
money—£1,000. 

The warm sunny day opened with the “ Auto- 
sport ’” three-hour production sports car event, 
but the accurate handicaps were so wide that it 
was difficult to discern whether the slowest—a 
very fast Ford Anglia averaging 57 m.p.h.— 
or an A.C. Bristol at 74 m.p.h. were leading the 
winner, an M.G. “A.” For speed with noise, 
the small Formulla III 500 c.c., which are best 
described as four-wheeled motor cycles, made a 
quick meal of the 15 laps. In the final event, 
saloon cars demonstrated their ‘‘ rock an’ roll ”” 
characteristics at the bends, the American Ply- 
mouth, designed for the Euclidian path between 
two points, extinguishing itself by tyre ignition. 
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Red-Hot Electronics 


In a quite literally red-hot demonstration—up to 
1,500 deg. F.—the General Electric Company of 
America recently showed that electronic circuits 
could be successfully operated at temperatures 
which will be experienced by equipment used in 
guided missiles and supersonic aircraft. Another 
quality claimed for the new circuits was the 
ability to operate in a reactor for long periods 
while exposed to intense nuclear radiation. 
Vacuum tubes, capacitors, resistors, transformers, 
printed circuits and even an electric motor are 
reported to have functioned at temperatures 
ranging from 900 to 1,500 deg. F. Metals such 
as titanium and new ceramics were described as 
being basic to the design and construction of 
these high-temperature components. 

It was made clear at the demonstration that the 
devices on show were laboratory mock-ups, 








39} 


** completely workable,” and not yet in produc- 
tion; nor were any available for sale. A spokes- 
man for General Electric, however, described 
the new metal-and-ceramic components as being 
unusually adaptable to manufacture by auto- 
mation. Among the advantages claimed is a 
considerable weight reduction in associated 
equipment, made possible by the elimination of 
bulky, power-consuming cooling equipment that 
otherwise has to be carried—a significant factor 
in guided missile and high-speed aircraft design. 

Although the new components have been 
developed as part of the United States defence 
programme—principally for the Air Force and 
the Atomic Energy Commission—the company 
point out that electronic devices able to withstand 
such high temperatures have many direct applica- 
tions in industry. Hitherto the overall reliability 
limit for equipment of this type has been about 
200 deg. F., with a few components capable of 
operation at 500 to 600 deg. F. Now intensive 
research has produced not only individual com- 
ponents but also some basic circuits which can 
withstand temperatures several hundred degrees 
in excess of those which previously rendered the 
best of components unfit for use. Moreover, 
the performance of the high-temperature com- 
ponents is said to compare favourably with the 
conventional equipment working at normal tem- 
peratures. With such components in the offing 
many problems of research and process control 
come within sight of solution. 


x * * 


A False Record ? 


After breaking his own world water speed record 
last week, Donald Campbell is unlikely to 
attempt another increase with the same Bluebird. 
True, he only averaged 164:48 m.p.h. on the 
return run, compared with his previous record 
of 216-2 m.p.h., but he encountered extremely 
unpleasant conditions in both directions. “I 
was lucky to live through it,” he said. The 
speed of 286-78 m.p.h. on the outward kilometre 
was probably pretty close to the safe limit of the 
boat. Much depends, of course, on the state 
of the water. 

The fact that he travelled at nearly 300 m.p.h. 
shows that the new record of 225-63 m.p.h. is 
still a long way off what could be achieved, 
given appropriate conditions, no trouble with 
oscillation, fumes in the cockpit, etc. Mean- 
while, a nice point regarding the validity of the 
record has been raised by Mr. R. G. Howells 
of University College, Cardiff. He argues 
that a more accurate calculation of the average 
speed would be the harmonic mean, i.e., the 
total distance of two kilometres divided by the 
total time of 21-4015 seconds, which gives 
209-46 m.p.h. instead of the arimethic mean 
of 225-63. 

The object of insisting on two runs in opposite 
directions is to eliminate the effects of wind and 
current. This factor is obviously of great 
importance when the speeds both ways are fairly 
close. But when one run is relatively so slow 
that the average for record purposes is substan- 
tially less than the speed of the other run, there 
can be little doubt that, whatever the wind and 
current, the official average is less than the 
absolute speed achieved on the high-speed run. 
In short, there can be no question that Campbell 
reached an absolute speed of at least 225-63 
m.p.h. (the official average) on his first run. 
To the extent that the combined effect of wind 
and current was less than 61-15 m.p.h. (286-78 - 
225-63) he did in fact average, over a kilometre, 
more than the arimethic mean to which Mr. 
Howells objects. Far from being favourable, 
the rules of the game acted harshly on Campbell 
last week. 


x * * 


Daimler Diesel Engines 


There is a big sale of small Diesel engines for 
such purposes as lighting and pumping sets, 
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earth-moving machinery, shunting locomotives, 
small marine craft, etc. The recent announce- 
ment by the Daimler Company that they are 
producing, for general sale at home and overseas, 
two engines which previously have been confined 
to commercial vehicles could mean that the 
company will launch out into this market. The 
engines are two versions (horizontal and vertical) 
of the “* 650” type 10-6 litre model, which has 
a maximum b.h.p. of 150 at 2,000 r.p.m. 
Illustrated herewith is the horizontal type. 

The Daimler Company have about 25 per cent. 
of the home market in buses, excluding London 
Transport’s requirements. This is a very useful 
adjunct to their motor-car business, and it 
provides a firm base of experience for putting 
their Diesel engines on the open market. The 
new management of the firm were quick to 
announce reductions in the prices of their cars— 
reductions designed to result in an increase in 
production and to make the cars more com- 
petitive as compared with other cars in the 
medium price range—and no doubt further 
pointers of policy will be apparent in the future. 

The horizontal and vertical ‘* 650°’ engines 
are basically similar. They are six-cylinder jobs, 
with an integral cylinder and crankcase casting. 
There are two interchangeable heads, each 
covering three cylinders. Bore and stroke are 
5 in. and 54 in., displacement 10-618 litres, com- 
pression ratio 15 to 1, R.A.C. rating 60 h.p. 
The weights are approximately 2,029 Ib. (hori- 
zontal) and 1,884 Ib. (vertical). 


& & * 


- Stabilising with Steel and Sugar 


There would have been few 20 years ago pre- 
pared to say that steel-mill equipment and sugar 
machinery were a stable basis for the prosperity 

_ ofalargecompany. Such are the main activities, 
however, of the Davy and United Engineering 
Company, Limited, and the chairman’s review 
for the year ended March 31, 1956, speaks of a big 
order book and future prospects which will 
require further expansion at an early date. 
Schemes already in hand involve the expansion 
of plant at Sheffield, Glasgow and Middles- 
brough, including concentration of the Sheffield 
activities on one site. 

The Sheffield works is mainly occupied in 
supplying rolling-mill equipment to the steel 
industry and there has been a gratifying con- 
tinuous flow of work both for the home and 


export markets for some time. Since the world 
steel industry continues to expand and the 
philosophy of scrap and build is now much more 
accepted by the industry everywhere than it was 
before the war, there is every prospect that com- 
panies supplying equipment for the steel industry 
can look forward both to increased orders for an 
expanding world industry and to a higher replace- 
ment rate. 

Duncan Stewart and Company, Limited, whose 
reputation is world-wide for sugar machinery, 
had been kept fully employed in the year ended 
March, 1956, only by taking on work other than 
sugar equipment but since the new financial year 
opened there has been a rivival in the demand for 
sugar plant and the company have gained a 
contract from India for a complete factory. 
Whatever may be the short-term fluctuations in 
the demand for sugar machinery the long-term 
outlook is good. Most countries think of sugar 
as one of the first industries to stimulate when 
they are developing their industrial capacity and 
it is noticeable that in the last few years a number 
of Middle East countries have installed machin- 
ery in an effort to cut imports of sugar and to 
create industrial employment. As the standard 
of living rises in under-developed countries so 
the demand for sugar factories and sugar- 
refining capacity will be accelerated. The con- 
sumption of sugar per person per annum in the 
United Kingdom is about 49 kilograms; in the 
Middle East, to take this area as an example, it 
varies from 11 to 24 kilograms. Further east, in 
Pakistan, where there has recently been a big 
expansion in the sugar industry, the consump- 
tion per capita is still as low as 3-5 kilograms. 
Altogether, both steel and sugar are in an era of 
continuing expansion. 


x *k* * 


Confident Outlook 


Mr. John Eric Steel, chairman and managing 
director of the engineering group, Steel and 
Company, Limited, concluded his speech to the 
shareholders with the words—* I think I can say 
with reasonable confidence that the outlook is 
satisfactory... Demand for the Group’s pro- 
ducts—cranes, mechanical handling equipment, 
Diesel engines, heating and ventilating plant, 
tiles and catering equipment—has continued to 
increase. There are overseas manufacturing 
subsidiaries in Australia (where extensions are in 
progress), the U.S. and Western Germany, 
amounting to a total investment of £} million. 





Horizontal version of a Diesel engine which the Daimler Company now make for general use 
(see ** Daimler Diesel Engines ””). 
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The only adverse factors mentioned 
Steel—rising costs and a shortage of 5 
are products of inflation. Manufacturin 
are rising and threatening to undermine 
The first move, to stop “‘ the vicious Wages/ wt 
spiral *’ must be made soon and, in Mr Steet, 
opinion “ it is up to management to hae 
manlike and make the first move.” The hold, 
of prices by the Steel Group has led to red m, 
profits—£683,593 before tax, compared 
£763,522 in 1954-55—but the real dang" 
shareholders’ interests is a devaluation of th, 
capital which continued. inflation would brin 
about. " 

Another adverse factor is the shortage Of stee! 
“My main concern is with steel supplies ani 
the steel position is indeed one of great difficulty 
Some improvements might be expected aS the 
Government’s anti-inflationary measures take 
effect but the shortage of some heavy rolpj 
sections and plate will remain. 

The output of cranes, which constitute Ove: 
half the Group’s output, has continued to jp, 
crease: in the first quarter of 1956, output wa 
3 per cent. higher than the year Previously ang 
8 per cent. above the average for 1955, Th, 
effect of the current fall in the rate of facto, 
building will not be felt for some time and ; 
any case the need to mechanise all pogsibj, 
operations to save labour will remain. 


x * * 


Professor Frederick Soddy, F.R.S, 


In this year, with the official opening of Calde 
Hall a few weeks away, with — sever 
universities already having established cours 
for undergraduates on the applications of atomic 
energy, and with isotope now a familiar word iy 
the jargon of every schoolboy, it is sometims 
difficult to appreciate that a little more tha 
half a century ago the whole concept of atomic 
energy would have been in direct conflict with 
all established scientific thought. Yet with th 
death last week-end of Professor Frederick Soddy 
F.R.S., at the age of 79, there has passed awa 
one of the small band of scientists who, at the 


turn of the century, cut through the constricting FF 
bands that were holding physics within th § 


limitations of Newtonian mechanics and opened 
the way for the development of modern physic, 
later to be the forerunner—for good or evil- 


of such tremendous applications of atomic energy 


in peace and war. 


In 1898 Soddy became a collaborator of 
Rutherford, working as a demonstrator af 


MacGill University where the latter held th 
chair of physics. Together they were able to 
prove that radioactive rays were no less tha 


actual particles of the originating atoms. Th > 


combination of Rutherford’s imagination ani 


insight with Soddy’s original experimental tech 7 
niques laid the way for the advance of the nev & 
In 1900 Soddy came to London befor F 
going, in 1904, to Glasgow where in the followin 
ten years he was to found the science of radio 
chemistry and to direct the researches on isotopes 7 
—which word he coined—a labour which wast) © 
gain for him the Nobel Prize for Chemistry 1 & 


science. 


1921. From Glasgow he went to Aberdeen ant 


thence to Oxford in 1919 where he was to remaif é 


until his retirement in 1936. But Glasgow hai 
seen the end of Soddy’s active creative work ant 


his sojourn at Oxford—where, as a_ university 
professor, he ran foul of the right of the collegs 
to automony in the teaching of their own under FF 
graduates—produced only extensions to his earlit' F 
In his later life he gave much thought t0 


work. 
social and economic problems (on the latte’ 
particularly did he have strongly voiced views 
and last year he was one of the signatories, # 
former Nobel Prizewinners, of Bertrand Russell’ 
open letter on the dangers of radioactivity from 
the fall-out from explosions of nuclear weapons 
During the second half of 1947 and the first hal 
of 1948 he wrote for ENGINEERING (vols. 1 
and 165) a series of articles entitled ‘* The Stor 
of Atomic Energy,” afterwards published els 
where in book form. 
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ENGINEERING CONTRACTS 


5—CONTROL OF THE WORK 
By F. H. B. Layfield 


the fifth article of the series being con- 
rributed bY Mr. Layfield for the guidance of 

neers and others engaged on the preparation 
eng ing contracts. The fourth article 


ineert 
oad in ENGINEERING, September 14, 1956, 


page 329. 


This is 


engineer, perhaps the most onerous 
stage in the execution of a contract begins on 
the day when he issues the order to commence 
the erection or construction of the works and, 
from that time, until completion, his tasks are 
often difficult and sometimes delicate. If he 
is to carry out his responsible and varied duties 
with as little difficulty as possible, he will not 
only wish to understand what powers he does 
or does not possess, but he will also do well to 
appreciate the unusual status he sometimes 
enjoys in the eyes of the law while performing 
his task. The contractor’s duties during this 
period are plain: they are to begin the work 
without delay, to use all reasonable care and 
diligence in executing the work described in the 
contract, and to bring the work to completion 
by the allotted day, or within a reasonable time. 
The employer or purchaser is expected to 
facilitate the contractor’s task by giving him 
possession of the site and by providing, at the 
proper time, any necessary information and 
drawings. The employer also has the rather 
obvious duty of not hindering the contractor in 
the due and proper execution of the work. 
Between these two parties stands the engineer. 
The engineer has usually been engaged by the 
employer to act as his agent and it is, therefore, 
the engineer’s duty to see that the contract work 
is brought to completion in an efficient and 
economical manner, so that he may ultimately 
certify to that effect. On the other hand, in 
discharging these functions, the engineer fre- 
quently has to resolve difficulties which have 
arisen in the course of the work, and which 
affect the interests of both the employer and the 
contractor. The contract often gives to the 
engineer power to decide matters of dispute 
between the two parties. Whenever the engineer 
is acting in this way he is occupying a position 
somewhat similar to that of an arbitrator, and 
he must judge and act impartially. In such 
instances, he must deal equitably with both 
sides, and, if his conduct is ‘** not of that discreet, 
impartial and fair description which it ought to 
have been,” he may find himself disqualified 
from carrying out some of his important tasks. 


EXPRESSIONS OF OPINION 


Yet it should not be thought that the duty of 
the engineer to act impartially in some instances, 
such as in the issue of certificates, means that 
he may not state his opinions plainly. An 
example of this right to speak firmly can be 
found in the case of Cross v. Leeds Corporation. 
In that case, the contract provided that the 
work was to be done under the supervision of 
the Corporation’s engineer. The engineer, in 
reply to a claim made by the contractor, said 
in his letter ‘‘ your claim seems to be simply 
outrageous.” It was held that the engineer’s 
conduct, seen as a whole, did not suggest that 
he was unable to act in a judicial manner in the 
dispute. Lord Justice Mathew observed that 
“if you look at the correspondence it is a 
perfectly good-tempered correspondence from 
beginning to end, and there is not in the course 
of it the smallest imputation on the honour of 
the engineer.” The engineer thus enjoys a dual 
capacity, in that he acts as the employer’s agent 
on the one hand; while, on the other, there are 
times when he must exercise his own impartial, 
and often technical, judgment. 

The contract, which governs the work, also 
defines the powers of the engineer to control 


For the 


that work, but some powers will be regarded as 
implied in any event. For example, there is 
implied in the contract such authority as the 
engineer needs to secure that the work is carried 
out in accordance with the contract. But many 
powers which the engineer may desire to have 
are not to be implied. The courts have held 
that he has no implied authority to vary the 
contract works or to make additions thereto, or 
even to order any extras impliedly included in 
the contract work. If the engineer wishes to 
have these and other powers he must see that 
they are given to him explicitly in the main con- 
tract. In any case, it will be best never to rely 
upon implied powers whenever these can be 
made express. The engineer may be liable for 
breach of warranty to the contractor if the latter 
has suffered damage as a result of the engineer 
exceeding his authority under the contract, 
unless, of course, the contractor knew that the 
engineer was exceeding his authority. It is 
useful, perhaps, at this juncture, to observe 
that the engineer may have his own contract with 
the employer and this may set out his duties, 
as is done, for example, in the printed forms 
issued by the Association of Consulting Engi- 
neers. The thing to remember in this connection 
is that the engineer’s contract of employment 
will be binding upon the employer but not, 
normally, upon the contractor. However clearly 
the engineer’s powers may be defined in his 
contract of employment he will be wise to see that 
the main contract is equally explicit. 


AN ENGINEER’S MAIN POWERS 


The three principal powers which the engineer 
will probably be concerned to see included in the 
main contract are those which give him power to 
issue instructions and orders, to vary the con- 
tract work, and to suspend operations. As to 
the first of these powers, it is usual to provide 
in the General Conditions to the effect that 
“the contractor shall proceed with the works in 
accordance with the decisions, instructions and 
orders given by the engineer in accordance with 
these conditions . . .””. Sometimes, in a printed 
form, this last provision is qualified by an 
exception which states ‘‘ save in so far as it is 
legally or physically impossible . . .”, but this 
is probably otiose, since the contractor obviously 
cannot achieve the physically impossible and, 
equally clearly, the contract cannot bind him to 
carry out the legally impossible. Another 
proviso which is found in some printed forms is 
one which requires the contractor to comply with 
the engineer’s instructions on any matter 
‘* whether mentioned in the contract or not .. .” 
and there may be some value in this caveat, 
though it is open to doubt. The engineer should 
appreciate, however, that a proviso such as this 
last should not be taken as entitling him to go 
outside the scope of the contract. Instructions 
intended to come within the scope of the contract 
must be of a character contemplated by the whole 
nature and content of the contract. The engineer 
may find it useful to have added to the clause 
dealing with his power to give instructions a 
stipulation, such as that contained in the Institu- 
tion of Civil Engineers’ General Conditions, 
which provides that ‘‘ the contractor shall take 
instructions and directions only from the engi- 
neer ...” The merit of this provision is plain, 
since it binds both parties to the contract. 

The subject of variation orders is a complex 
and difficult one. It will be discussed separately, 
in a later article, and it is sufficient here to 
observe that express provision for the issue by the 
engineer of variation orders is necessary. The 
engineer may often find it profitable to consider 
the precise manner and form in which he desires 
to exercise his power to vary the contract works. 
It always assists the draftsman to know as much 
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as possible about the actual practice which the 
variation clause is intended to meet. Variations, 
of course, should be kept to a minimum, since 
untold difficulties can follow in their wake. It 
is a serious matter to exercise variation powers, 
if only because a large proportion of the disputes 
concerning engineering contracts are the direct 
or indirect result of variations. 


THE RESIDENT ENGINEER 

Orders which are of an even more disputatious 
character are those to suspend the works. Yet 
few engineers like to be without an express 
power to suspend all or part of the works if 
necessary. A general power to give instructions 
on any matter, if phrased in the usual form, 
probably authorises the issue of a suspension 
order, but, nevertheless, it is as well to make the 
power explicit. The difficulties are to make 
adequate and equitable provision for payment of 
expense incurred by compliance with suspension 
orders and to deal with the results of protracted 
suspension. The latter consideration may some- 
times be of particular significance in export 
contracts. It is common form to provide that, 
if suspension lasts for more than a specific 
period, the contractor may elect to treat the 
delay as an abandonment of the contract or, 
if it affects only part of the work, as an omission 
of the relevant part. The advantage of quoting 
a specified period is that, among other things, 
it makes it difficult for the contractor to treat 
shorter periods as abandonment, and this may, 
on occasion, have some value for the engineer. 
If a definite period is to be prescribed, and 
such a provision provides for more certainty all 
round, the engineer will be well advised to tell 
the draftsman what period he desires. This is 
preferable to mere acecptance of the standard 
period set out in the usual printed forms, as 
the standard period may be unrealistic in the 
circumstances of the particular contract. 

It may often happen that the engineer is 
unable, as in the case of some export contracts 
for example, to control the work himself and 
to exercise locally the powers given him. Or, 
for a variety of reasons, it may not be his 
intention to supervise the work himself in any 
detail. It must then be decided who is to 
exercise those functions in his place. If this 
situation is envisaged at the tim: when the 
contract is drawn, definite provisions can be 
incorporated in it and this course is usually 
preferable to leaving arrangements to be expressed 
in the contract in general terms. When it is 
intended to appoint a resident engineer it will be 
helpful to tell the draftsman how the latter is to 
act. It may be that the resident engineer is 
intended to act in a purely supervisory capacity 
or it may be desired to clothe him with more 
considerable powers. The engineer should 
appreciate that, if his representative is placed in 
a position requiring of him the exercise of 
impartial judgment between contractor and 
employer, he will be subject to the same rules 
as the engineer himself would be in a like position. 
If the representative on the spot is merely a clerk 
of the works, whether in name or in effect, the 
engineer will be liable for any negligence by that 
representative in carrying out his duties, as, for 
example, if he fails to disapprove defective work. 
In the latter instance, the engineer might well 
be liable to the employer for negligence. For this 
reason, the engineer may desire to have included 
in the contract a proviso, such as that found in 
the Institution of Civil Engineers’ General 
Conditions, which provides that “failure of 
the engineer’s representative to disapprove any 
work or materials shall not prejudice the powers 
of the engineer thereafter to disapprove such 
work or materials and to order the pulling down 
removal or breaking up thereof.” 


ISSUING INSTRUCTIONS 


Difficulties sometimes arise when contracts 
embody the standard conditions set out on a 
printed form and the works are to be executed 
abroad. This is often so because the times 
laid down for the service of notices, or for taking 
certain steps, are based upon those which are 
reasonable at home. The provisions referred to 
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take no account of the unusual difficulties of time 
and distance involved when works are carried 
out overseas. If there is a resident engineer on 
or near the site with full powers to control the 
work, there are likely to be few such problems. 
Even then, however, it is a sensible precaution 
for the engineer to consider whether the times 
allowed for the service of written notices and 
instructions take due account of the particular 
circumstances. Where there is no_ resident 
engineer or, when such an appointment has been 
made and he has only limited powers, rather 
more variations in the standard arrangements 
will need to be made. It follows that, when the 
contract works are to be carried out abroad, 
the engineer should examine most carefully the 
arrangements for giving instructions, orders and 
notices concerned with the control of the work. 
He alone can decide how long certain steps are 
likely to take, having due regard to distance 
and its administrative implications. Consequently, 
the draftsman is dependent upon him for 
instructions as to what provisions are desirable 
and practicable. 

During the progress of the contract work, 
whether that work is near at hand or far away, 
the engineer is likely to issue many orders and 
instructions of many kinds. It is common 
practice to state in the contract that all these can 
be in writing, and that some must be in that 
form. Often, the contractor is given the right 
to require any particular order to be put into 
writing. Frequently, too, the judicious engineer 
himself will desire to issue or confirm most of 
his orders in writing. Nothing is easier in the 
heat of the day than to omit some particular 
piece of information from an order or notice, 
and that omission may later prove to be of 
substance in a dispute. On the other hand, it 
is sometimes unwise to say too much. Many 
engineers use standard forms which they have 
themselves devised for the issue of notices and 
orders. It is likely to save much trouble later 
if these forms are appended to the General 
Conditions and so regarded as the accepted 
way by which notices and orders required under 
the General Conditions can be given. This 
course also has the advantage that it enables 
the draftsman to examine the forms and to 
compare the information which it is intended 
that they shall give with the requirements of the 
contract and, as a result, to make any necessary 
adjustments. During the progress of the works, 
the engineer or his representative can then fill 
in the appropriate form of notice or order fairly 
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rapidly, and still feel reasonably confident that 
their notice neither lacks anything to make it 
legally binding nor contains dangerously gra- 
tuitous material. 


SUMMARY 


The engineer will find it useful to decide, at 
the time when the contract is drafted, what 
powers he wishes to have, in order to exercise 
adequate control over the work. He should 
assume that the worst will happen and should 
expect to find appropriate powers expressly set 
out in the contract, remembering that he may 
be personally liable to the contractor if he 
exceeds his authority under the contract. He 
will be well advised never to rely upon a power 
which is merely implied in the contract, but only 
upon those which are expressly stated. His 
contract with his employer is of little direct 
importance in this matter, because it is in the 
main contract between the employer and the 
contractor that it is vital to him that his powers 
should be set out expressly. When supervising 
the work in pursuance of his powers, the engineer 
will normally be acting as his employer’s agent. 
Sometimes, he will be called upon to act in a 
role akin to that of an arbitrator and, in such 
circumstances, he must, of course, not act as the 
employer’s agent, but in an independent fair- 
minded and impartial manner. 

While supervising the contract work the 
engineer may wish, or need, to give many 
written orders or serve written notices. The 
timetable set down in the contract for the service 
of such documents should take account of any 
unusual distances or difficulties which the 
engineer can foresee. It will also help if the 
forms or contents of at least the more important 
notices can be settled before the contract is 
signed and, if possible, they should be incor- 
porated therein. 

The engineer will often wish to leave the 
control of the work to his representative, whose 
power and status should be described in the 
contract and not left to the operation of standard 
clauses. The engineer will also be wise to con- 
sider the real position of his representative, for, 
if the latter be a mere supervisor, whatever name 
is in fact applied to him, much responsibility 
will continue to rest with the engineer, irres- 
pective of the designation by which his represen- 
tative may be known. The status of the engineer’s 
representative is of particular importance if the 
contract work is to be carried out abroad or 
when unusual care is needed in control of the work. 


GUTHEGA DAM AND POWER STATION 


THE FIRST COMPLETED SECTION 


The Snowy Mountains scheme in south-east 
Australia is in two halves, called respectively the 
Snowy-Murray Development and the Eucum- 
bene-Tumut development. The Snowy-Murray 
development consists of the damming of the 
Snowy River to form the Jindabyne reservoir, and 
the construction of a tunnel to carry the water 
from the reservoir under the Great Dividing 
Range to the Swampy Plain River, a tributary of 
the Murray, as was described and iilustrated in 
the first article on the scheme, on page 232 of 
ENGINEERING for August 24, past. The water 
will pass through two main power stations, 
M6 and M7, both of which are planned to have 
installed capacities of 540 MW. Fig. 6 shows 
diagrammatically the three divisions of the 
Snowy-Murray development: the main reservoir, 
tunnel, and power stations M6 and M7; the 
Upper Snowy development, with power stations 
MIA, MIB (already completed and described 
below), M2 and M3; and the Geehi develop- 


ment with Power stations M4, MSH, and MSL. 
The details of the Snowy-Murray development 
are still being investigated, and it seems probable 
that filling of the Jindabyne reservoir will not 
start until 1965 or 1966. The best site for the 


Jindabyne dam is not yet finally decided, nor 
is the position for the western end of the tunnel. 
At that end of the tunnel it is desirable to have 
as big a balancing pondage as possible for opera- 
tions of power stations M6 and M7; most of 
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Fig. 7 The Guthega dam under constructon, 
The dam holds back a pond of 1,000 acre-feet 
capacity, and from there water is led to the 

Guthega power station, 34 miles downstream, 


the valleys in that area are so steep sided that 
they do not afford much storage capacity, and a 
number of sites are being considered. 


RUN-OF-THE-RIVER STATION 


The first section of the Snowy Mountains 
scheme to be completed is the Guthega power 
station on the Upper Snowy River. It is a run- 
of-the-river station, operating from a_ small 
pondage of 1,000 acre-feet, and has an installed 
capacity of 60 MW with provision for an addi- 
tional 30 MW. The station is designed for 
remote operation, so that when all the stations 
planned for the Upper Snowy are completed it 
will be possible to operate them from one central 
control. A feature of the project is the system 
of aqueducts leading water from various small 
streams in the area to the Guthega pond and the 
surge tank. This is one of the methods adopted 
throughout the whole scheme to ensure that the 
water falling at the higher altitudes is used to the 
best effect. 

Main contractors were Selmer Engineering 
Proprietary Limited, a Norwegian firm, who were 
responsible for the design and construction of the 
project. The English Electric Company Pro- 
prietary Limited supplied and installed the 
generators and turbines. Construction began in 
September 1951, was completed in February 1955, 
and the station was officially opened in April 
1955. 

The sites of the Guthega dam and power 
station are shown on the map, Fig. 2, page 232, 
in the previous article on the scheme; the power 
station is shown as MIB on the Snowy River, 
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Fig. 6 The diagram shows a section through the Great Dividing Range, lookings southwards. The 
main tunnel carries water from the Jindabyne reservoir to the Swampy Plain River, which flows 
westwards to reach the sea finally near Adelaide. 
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miles south-west from Island Bend. The 
tion uses the fall of the Upper Snowy between 
st confluence with the Guthega River and a 
OM at 34 miles downstream. The completed 
ae was shown in Fig. 3, page 233, and a view 
of the dam under construction is shown in 
; site. 
nt  eraight, mass-concrete, gravity dam with 
a crest length of 456 ft. and a maximum height 
of 110 ft.; it contains 53,000 cub. yd. of concrete, 
and has an effective storage of 1,000 acre-feet. 
An overflow spillway through the centre of the 
dam discharges into a reinforced-concrete stilling 


a few 


hasin of trapezoidal cross-section, and is designed 
to discharge a maximum flood of 50,000 cusecs 
with a surcharge of 19 ft. above spillway crest. 
The final design of the spillway and dissipator 
was determined from hydraulic model studies 
carried out at Trondheim University, Norway. 

The dam is built on granite, the foundations 

being grouted to a depth of 60 ft. below founda- 
tion level along a line corresponding with the 
upstream heel of the structure. Foundation 
drainage holes and vertical drains in the concrete 
of the dam lead into the inspection gallery of the 
dam. Construction joints at 38 to 50 ft. spacing 
are sealed with two vertical copper strips near 
the upstream face, and a drainage and inspection 
shaft is provided behind the seals. During con- 
struction of the dam the river was diverted 
through a tunnel in the right abutment, the coffer 
dam being a thin reinforced-concrete arch wall 
built inside travelling shuttering. The diversion 
tunnel was subsequently converted to a per- 
manent river outlet of 600 cusecs capacity by 
installing at its mid-length a control gate with 
access shaft and control house. 

The headrace tunnel portal is on the left bank 
of the Guthega River near the left abutment of 
the dam, and is protected by a sloping trash rack 
structure, the twin units of which are mounted 
on trolleys and may be raised from the intake 
gatehouse. The tunnel intake structure incor- 
porates a gatehouse and gate shaft for the 
control of an emergency bulkhead gate and a 
16 ft. by 13 ft. 6 in. high radial gate. The tunnel 
is 15,160 ft. in length and is of horseshoe shape 
with a nominal cross-sectional area of 297 sq. ft. 
Except for short lengths near the intake and 
surge tank and for isolated sections where 
structurally incompetent rock was encountered, 
the tunnel is unlined. 


SURGE TANK AND AQUEDUCTS 


A two-chamber surge tank, shown in Fig. 8, 
is near the downstream end of the tunnel. The 
lower chamber, which is formed by an enlarge- 
ment of the tunnel cross-section, has a horizontal 
area of 1,700 sq. ft. and a height of 45 ft. The 
floor of the lower chamber is recessed 4 ft. below 
the tunnel invert level to form a sand trap; 
suspended matter is deposited at this point due 
to the large increase in cross-sectional area of 
the tunnel and the resultant decrease in flow 
velocities. The upper chamber is in open cut at 
the surface and has an area of 5,000 sq. ft. and a 
height of 22 ft. The shaft connecting the two 
chambers is 20 ft. in diameter and 95 ft. long. 
In operation, the surge-tank arrangement has 
proved to be satisfactory in all respects, and 
surges created by rejection of electrical load 
or by sudden closure of gates or valves are accom- 
panied by rapid damping. A natural period of 
oscillation of 147 seconds has been measured 
during surge. 

The natural catchment area of the Snowy 
River at Guthega dam is 35 square miles, but 
by means of a system of aqueducts which collect 
water from small hillside waterways downstream 
but above the level of the storage, the run-off 
from an additional 22 square miles is diverted 
back to the Guthega pond. 

_ The Guthega aqueducts total about 100,000 ft. 
in length, and have a maximum and average 
useful yield of 245 and 60 cusecs respectively. 
They are pre-cast reinforced-concrete pipes 
varying in diameter from 12 to 60 in. with spigot 
and faucet joints assembled with rubber-ring 
seals. ‘They are laid for the greater part of their 
length on narrow benching in steeply cross-falling 
country, water being collected at diversion 


structures at the larger streams and through 
standard concrete de-silting boxes at the small 
stream inlets. Fig. 9 shows typical conditions 
for the laying of aqueduct pipes. 

Of a total of four aqueducts, two feed directly 
into the Guthega storage and two into the upper 
surge:chamber. From the upper chamber the 
aqueduct discharge, together with any water 
collecting in the chamber from an overspilling 
surge, is fed into the lower surge chamber of 
the tunnel by means of a special syphon arrange- 
ment devised in the Snowy Mountains Authority’s 
hydraulics laboratory; the arrangement is 
shown in Fig. 8. The syphon is unusual in 
that the length of the upstream branch is greater 
than atmospheric head. This is achieved by 
recessing the syphon inlet about 25 ft. below 
floor level in a steel-lined cylindrical sump into 
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Fig. 8 The surge tank also forms the inlet for 

two of the four aqueducts which bring water from 

small streams outside the catchment area above 
Guthega dam. 





Fig. 9 Aqueducts are used to increase the water- 

collecting area of the Guthega dam; from collect- 

ing points on a number of small streams water is 

led through aqueduct pipes of the type shown, 
back to the pond or the surge tank. 
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causes the centrifugal separation of any air 
entrained in the incoming aqueduct water. 

The effect of the long upstream branch is to 
ensure continuous operation following initial 
priming. Priming takes place when the level 
in the upper chamber reaches the top bend of the 
syphon, which is some 6 ft. below the roof of 
the chamber. Following initial priming, a rapid 
fall in level in the upper chamber follows until 
the level reaches a distance below the top bend 
about equal to atmospheric head, when the 
operation of the syphon either becomes suspended 
in the case of no further aqueduct discharge, or 
adjusts itself to the rate of inflow into the upper 
chamber. The syphon thereafter remains primed, 
and cannot entrain air in its operation. Such 
small quantities of air that are drawn out of 
solution in the low-pressure region of the syphon 
are discharged at the syphon outlet against the 
roof of the lower chamber. From there they 
are carried downstream by the normal tunnel 
flow, which in the lower chamber does not 
exceed 14 ft. per second, and escape up the vertical 
surge shaft. 


WELD INSPECTION 


Between the surge tank and the downstream 

tunnel portal flow is carried through a 14 ft. 
steel-lined tunnel section, and at the portal 
there is a bifurcation into a 10 ft. diameter and an 
8 ft. diameter pipe. The latter branch is blank 
flanged and provides for future penstock duplica- 
tion for feeding the third turbine when it is 
installed. 
The penstock system consists of a 3,310 ft. 
length of welded steel conduit on rocker supports 
with sliding, packed gland expansion joints 
between concrete anchor blocks. Stiffener rings 
are welded to the pipes at the rocker supports to 
prevent distortion and to transfer the loading 
to the supports. 

For the first 1,930 ft. the conduit varies in 
diameter from 10 ft. to 9 ft. 2 in., beyond which 
it bifurcates for a further 1,380 ft. before entering 
the power station. Below the bifurcate, each 
branch varies from 7 ft. to 5 ft. 9 in. in diameter. 
The maximum static head is 865 ft. and the pen- 
stock wall thickness is 14 in. at the power station. 

In the fabrication and erection of the penstocks 
pipe, sections 24 ft. long were made up in Sydney 
and transported by road. All shop welds were 
X-rayed for soundness and in the field portable 
gamma-ray equipment was used. The gamma- 
ray technique employed involved the use of an 
iridium-192 source with a half-life of 70 days, 
prepared at the Atomic Research Establishment, 
Harwell. The iridium source in a special con- 
tainer was set up on the axis of the pipe in the 
plane of the field weld and a photographic film 
contained in a rubber cassette was wrapped 
round the outside of the pipe. A sheet of alu- 
minium foil was interposed between the film and 
the gamma-ray source to intensify the images 
produced by defects. 


POWER STATION 


The power station is a reinforced-concrete 
structure 170 ft. long, 50 ft. wide and 100 ft. high, 
with an initial installation of two 30 MW, 11 kV 
turbo-generators. First-stage concrete has been 
placed for the installation of a third similar unit 
when it is required. A general view of the 
power station and switchyard is shown in Fig. 10. 

The control building along the northern wall 
of the machine hall (the far wall in Fig. 10) 
contains the control room, communications room, 
switch room and offices; both the switchyard 
and the machine hall are clearly visible from the 
control room. The machine hall, which is 
equipped with a 120ton capacity overhead 
travelling crane, has its floor level about 25 ft. 
below the maximum flood level of the future dam 
which is to be constructed as part of the Munyang- 
Island Bend development. The southern or 
downstream wall of the machine hall has there- 
fore been designed for full hydrostatic pressure 
of the water behind the Munyang dam. The 
single floor lay-out of the machine hall provides 
for the weight of each generator to be carried 
on its own turbine. The main valves, relief 











Fig. 10 Floodwaters from the Snowy (left) and the Munyang (right) swirl round the site of the 


Guthega power station. 


valves and auxiliary plant are housed in pits 
in the machine floor which is at turbine guide- 
vane level. Until Munyang dam is built an 
artificial tail-water level is maintained by means 
of a shallow weir at the downstream end of the 
tailrace. 

The turbines are of the vertical Francis type 
designed to deliver 42,000 b.h.p. at 428 r.p.m. 
for a range of net heads from 750 to 830 ft. 
They are identical to the machines installed 
in the Loch Sloy power station in Scotland, a 


Behind the station is the 


compactly arranged transformers and switchyard. 


feature which enabled the Authority to take 
delivery of the machines twelve months earlier 
than would otherwise have been possible. They 
have a water consumption of 512 cusecs each 
at rated output and a maximum runaway of 
750 r.p.m. 

The 30 MW generators are enclosed in a sheet 
steel housing forming the air-circulating duct. 
The windings are cooled by air from the top 
and bottom fans passing radially through the 
core and then re-circulating after moving 


B.A. MEETING AT SHEFFIELD 
COAL-FACE MECHANISATION IN BRITISH MINES’ 


By W. H. Sansom, M.C., O.B.E., M.I.M.E., A. Scott, B.SC., M.I.M.E., 
and Professor F. S. Atkinson, M.ENG., M.I.M.E., A.M.I.C.E. 


At the meeting of the British Association held in 
Bradford 83 years ago, William Firth read a paper 
entitled ‘‘ Observations on the Application of 
Machinery to the Cutting of Coal in Mines.” To 
quote from the paper “ There is found at every 
colliery in the country a deficiency of hands to fully 
man the works now existing, and coal has in conse- 
quence been scarce and exorbitantly dear... 
Consumption goes on increasing... New pits 
are being put down and the question naturally arises, 
where are the colliers to come from, and how is the 
increased demand to be reasonably met ?”’ William 
Firth looked for a solution to these troubles in ** The 
speedy adoption of coal cutting machinery.” 

The quotation written in 1873 is interesting in 
view of the position of the coal industry to-day, and 
we feel that one of the main solutions to our present 
difficulties lies in the speedy adoption of more coal- 
face power loading machinery. ‘* Firth’s Machine,” 
which he described, was possibly the first mechanical 
coal cutter to work successfully. The machine did 
not make much headway however because it followed 
the principles and movements of a miner using a hand 
pick, and other designs of coal-cutting machinery, 
incorporating some form of rotary motion, swept 
the field. The cutting of coal by mechanical 
cutters and the movement of coal from the working 
place by mechanical conveyor, constitute the two 
major parts of conventional coal-face mechanisation. 

Mechanical coal cutting made rapid headway 
following the design and development of disc, bar 
and chain machines in the early part of this century. 
Professor Arnold Lupton in 1902 stated that nearly 
all coal-cutting machines had been invented in Great 
Britain though no doubt they had been re-invented 
abroad. The re-invention or development of coal 


* Paper read before Section G of the British Asso- 
ciation at Sheffield on Monday, September 3, 1956. 





cutters abroad received a tremendous impetus 
during the first World War. In America, with easier 
conditions of mining than exist here and with an urgent 
demand for coal to meet war needs, American mining 
engineers and machinery manufacturers went into 
the coal-cutting business in a big way. At the 
end of the war they had developed the chain cutter 
to a degree which made other types of machines, 
apart from persussive machines, virtually obsolete. 
Table I indicates the increase in the use of coal 
cutters from 1902 onwards. 


TABLE I Number of Coal Cutters of all Types in Use at British 
Collieries 
End of Number of Percentage of 
Year Machines “oal Cut 
1902 483 — 
1913 2,897 — 
1930 7,637 30 
1938 7,729 58 
1950 11,486 79 
1954 11,919 84 


Face Conveyors.—The transport of coal along the 
face by mechanical conveyor was the logical outcome 
of the development of the coal cutter. Cutting 
rapidly produced coal ready for loading out, and it 
was necessary to provide means for moving this coal 
away with a rapidity to match the cutting. A chain 
conveyor was the first type of conveyor to be used 
underground and this type was quickly followed by 
belt and shaker conveyors. Improved types of all 
these conveyors are in use to-day although shaker 
conveyors have lost a lot of popularity because their 
effectiveness largely depends upon gradient. Table 
II indicates the increase in the use of conveyors 
from 1906 onwards. It will be noticed that while 
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circumferentially through the coolers, Th 
exciters are totally enclosed and are Cooled by 
part of the same air circulation. The tr 
rotors are formed of solid forged rings shrunk o, 
to the shaft at the factory, the 14 poles being 
fittea on site. The stators, which weigh 102 tons 
each complete, were transported in halves ang 
the windings re-jointed on site. To ASsist jp 
voltage control of the long transmission lines 
during non-generating periods, the generator, 
have been designed to operate as SyNchronoys 
condensers. For this purpose water in the draf 
tube is forced below runner level by comp 
air to allow free rotation of the machine, 

The turbine main valves are of the “ Straight. 
flow’ spherical door type developed by the 
English Electric Company. The valve is hydray. 
lically operated by the penstock pressure ay 
is fitted with a bypass so that pressure may be 
equalised both sides of the door before opening 
The door is automatically sealed when in th 
closed position by a rubber seal which is expandej 
into contact with the door by water at the pep. 
stock pressure and introduced behind the seak 
An automatic in-line pressure-relief valve pro. 
tects each penstock line from excessive air pres. 
sure rise during load rejections by by-passing 
the penstock flow from an offtake on the scrojj 
casing directly to the tailwater pond. 

The output from the generators is traps. 
formed to 132kV by transformers which cap 
just be seen on the far side of the switchyard in 
Fig. 10. The output is at present fed to the 
electricity network of New South Wales through 
a substation at Cooma, and operation of the 
station is a matter for liaison between the 
Electricity Commission of N.S.W. and the 
Authority. When further stations of the scheme 
are commissioned the flows of certain rivers, 
of which the Upper Snowy is one, will be inte. 
grated and centrally controlled to ensure the 
best use of water flowing through a number of 
stations in series, separated by only small 
pondages. Electrical aspects of the scheme will 
be discussed in greater detail in a later article, 


in 1930 more coal was cut than conveyed along the 
face, to-day more coal is conveyed than is cut by 
mechanical coal cutters. 


TaBLe II Number of Face Conveyors (all Types) in Use at 
British Collieries 
End of Number of Percentage of 
Year Machines Coal Conveyed 
1906 100 _ 
1915 474 a 
1930 2,991 17 
1938 5,623 53 
1950 9,591 85 
1954 10,422 90 


POWER LOADING 


Machines to load out coal broken down by coal 
cutter and explosives have been in use many yeafs, 
particularly in America with the bord and pillar 
system of mining which is still widely used in that 
country. In Great Britain the reserves of coal are 
not unlimited and those lying at depth suitable for 
bord and pillar mining are very small indeed com- 
pared with the large reserves of shallow coal in 
America. In the latter country, the loss of coal in 
working does not matter very much, and many 
pillars of coal are left unworked for roof support. 
In Great Britain, where we have very limited resources 
compared with those of the United States, most of 
our reserves of coal have to be worked by the longwall 
system and the task has been to design a power loading 
machine which can be used under longwall conditions 
where the difficulties are much greater than in bord 
and pillar works. 

Most of the machines introduced “ get ” the coal 
as well as load it on toa conveyor, to avoid the compli- 
cations brought about by the separate use of a coal 
cutter and to avoid or reduce the amount of shot- 
firing. Prior to the last war the late Mr. Matthew 
Moore spent much time, thought and energy on the 
design of a cutter loader. His efforts, and those 
of his associates in the coalfields, were intensified 
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ring the war, and in 1940 the first successful cutter 
joader for Jongwal! use became established at Rufford 
Colliery. To-day there are 57 Meco Moore loaders 
i, yse in the East Midlands Division alone. Several 
. ines were devised for loading on to a conveyor 

which had previously been cut and broken down 
py shotfiring, and one still in use to-day is the Huwood 
y r, Several different machines for getting and 
‘ wall coal have been developed and 


ing longwal! 
ys production to work under many of the 
pv ing conditions encountered underground in 


British mines. The problems the designers have 
had to overcome are not In general either mechanical, 
electrical or metallurgical but are those concerned 
with mining. Great progress has been made but 
it ig well to pause and consider these problems to 
appreciate coal-face machinery development. ; 
System of Mining.—In Great Britain very little 
pord and pillar mining remains and most British 
mines are worked on the longwall system. The 
pord and pillar system cannot be worked at depth 
and cannot economically be worked if the seams are 
thin, In America the bord and pillar system is 
almost universal because most of the seams being 
worked are comparatively shallow and the seams, 
compared with ours, are thick. It has been found 
much easier to power load under bord and pillar 
conditions in thick seams, and many machines have 
been produced in America which are capable of 
giving high outputs per man employed. These 
machines power load coal from the headings and 
are often used for pillar extraction. It is not possible 
to use these American high capacity bord and pillar 
loading machines in the longwall work of British 
mines. The output per man figures for British mines 
must therefore be smaller than those of American 
mines, as the smaller capacity machines working 
under difficult conditions cannot hope to be as 
productive as the large American machines working 
almost under factory conditions. Furthermore with 
longwall mining there have to be many workmen 
employed on byework who do not actually fill coal, 
so that if the process of coal filling could be made 
equally productive, the overal! output per man 
employed would still be less. 
Space Limitations.—In longwall mining the space 
available for power loading machinery is normally 
limited by the height of the seam and the maximum 
width between the row of roof supports and the coal 
face. It is interesting to note the thickness of seams 
from which the coal is produced in this country, 
as shown in the diagram on this page. The maxi- 
mum width between vertical roof supports and the 
coal face varies according to mining conditions and 
the method of work, but is usually not more than 
4ft.6 in. or 5 ft., although it may be up to 7 ft. in 
some instances with special systems of support 
approved by H.M. Inspectors of Mines. Mobile 
power loading machinery, therefore, has to be 
designed to travel in an excavation the height of 
which is less than the height of the seam, and the 
width 4 ft. 6 in. to 7 ft., geverned by the distance it 
is safe to expose the roof while the machine passes 
until vertical roof supports can be set. In this 
connection the nature of the floor is also an important 
consideration. The floor itself may be anything 
from level to steeply inclined. Fortunately, in the 
Yorkshire, Derbyshire and Nottinghamshire coal- 
fields the seams in general are not dipping more 
than about | in 12, but in some coalfields the inclina- 
tion is such that power loaders cannot at present 
be used profitably. Notwithstanding the limitations 
as to space, loading machines of considerable power 
have been designed and are working successfully 
underground. 

Moving Strata—The excavation in which the 
power loader has to travel is not stable, in the ordinary 
sense of the word. After the coal has been cut the 
pressure in the surrounding strata readjusts itself and in 
doing so the roof strata lowers. This lowering pro- 
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cess continues under control for as long as two or 
three days after the coal has been extracted, when in 
the course of working, the excavation, which has now 
become the goaf, is abandoned and the roof allowed to 
fall in. The amount by which the roof lowers while 
under control has been the subject of considerable 
measurement and study, and the technique of roof 
control is of vital importance for the success of power 
loading. Normally the behaviour of the roof is 
fairly well known under average strata conditions. 
Strata movements can be predicted and due account 
taken of them in the power-loading operaticns; 
but the coalfields are not new and mines now work 
two or more seams, possibly in localities where other 
seams have already been completely extracted. 
This gives rise to working places over other workings 
and to working places under other workings. 
Extremely difficult mining conditions can result under 
these conditions which make the efficient use of 
mobile power loading machines very difficult. It 
necessitates very careful appraisal of the roof control 
conditions and a greatly intensified system of roof 
support. 

Variations in Strata.—Power loaders for use in 
British mines have to work under the particular 
conditions encountered with each installation and 
standardisation on one or two designs of power 
loader is impossible, the conditions being so varied. 
It is not surprising therefore that many different 
kinds of power loader are being manufactured. 
Mining conditions in any one seam are not always 
constant even at the same colliery, and often vary 
considerably over surprisingly short distances. 
These variations concern: (a) seam_ thickness; 
(b) hardness of the coal; (c) ironstone or pyritic 
bands in the seam; (d) nature of the strata which 
form the roof and floor of the working place; (e) the 
incidence of faults, wash-outs or other geological 
abnormalities; and (f) roof and floor strata affected 
by workings above or below. To design one machine 
to cope with all mining conditions is not practicable. 
Thus several types of power loader have been made 
available and the mining engineer has to select one, 
if one is available, to suit the particular conditions 
he is faced with underground. As some or even all 
the variables mentioned above may alter together in 
the course of working, a coal loading machine may 
have to be withdrawn after operating successfully for 
a long period. 

Firedamp Hazards.—The working of coal seams at 
depth invariably frees firedamp (methane) which has 
to be diluted and removed by a ventilating current. 
Within limiting percentages of firedamp, a firedamp- 
air mixture is explosive and most colliery explosions 
have been due at the inception to an ignition of fire- 
damp. The danger from firedamp explosions is met 
in two ways which, combined, give British mines a high 
degree of safety. Firstly, adequate ventilation is 
contantly provided to remove firedamp, and secondly 
all sources of ignition are eliminated as far as it is 
reasonably practicable to do so. The latter require- 
ment influences power loading design considerably. 
All electrical equipment must conform with very 
stringent electricity regulations and before being 
used underground must have passed the Buxton 
test and be certified flameproof. Flameproof 
electric motors and switchgear, compared with the 
motors and controls used in industry, are normally 
heavier, Occupy more space and are more costly. 
In recent times, however, the manufacturers have 
made considerable improvement in motor and 
switchgear design, in line with the increased use of 
coal-face machinery, with very beneficial results 
having regard to the limited space available. 

Compressed air has long been used to drive coal 
cutters and conveyors, and is at the moment the only 
practical alternative to electricity where the use of 
the latter is not permitted. It is difficult, however, 
to design within the limits of space available a 
suitable compressed-air drive for power loaders, 
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because the driving units have to be of much greater 
power. The new power loaders require some 70 
to 100 h.p. which is difficult to provide in a limited 
space with compressed-air motors. The quantity 
of compressed air required is also such that com- 
paratively large diameter air mains and flexible hoses 
have to be used at the coal face, which is very 
inconvenient. One compressed-air driven Meco 
Moore loader is working satisfactorily, but the use 
of compressed-air driven power loaders is likely to 
be very limited. 

Restricted Illumination.—I\lumination engineers 
have not yet been able to produce artificial light of 
considerable intensity except by using electricity. 
All modern illumination is electrical. British coal 
mines can only use electricity under the restrictions 
imposed by the Coal Mines Act and General 
Regulations. Portable miners’ lamps, now usually 
cap lamps, give only limited light for the person 
carrying the lamp, and the use of electric lighting 
from the main electricity supply is only permitted 
in certain parts of the mine and is subject to very 
restrictive rules which preclude its general use at the 
coal face. Power loaders, therefore, often operate 
under adverse lighting conditions. The more mobile 
American loaders which flit from heading to heading 
are often fitted with headlamps in American mines 
where the electricity rules are not so restrictive, 

Health Hazard.—In recent years it has been con- 
clusively proved that coal-mine dust can set up a lung 
condition known as pneumoconiosis, which is to 
some extent disabling, and which reduces the resist- 
ance of a sufferer to attacks of tuberculosis, should he 
come in contact with a source of infection. As a 
consequence every effort has to be made to reduce 
the amount of dust in the respirable atmosphere 
underground and methods of mining have to be 
adapted to meet this need. The power loader, there- 
fore, has to be used so as not to increase the dust in 
the mine air. Breaking up the coal produces dust 
and coal has to be well broken to enable it to be 
power loaded. Fortunately the process of doing this 
can be concentrated at the machine itself and dust 
suppression measures can therefore be made effective. 

Fire Risk.—The chief risk of fire with power 
loading machines, apart from any defect in the supply 
or use of electricity, is from the cutter picks striking 
pyrites, ironstone or other intrusions in the coal seam 
itself. This is a risk difficult to guard against and 
is always present with normal coal cutting. Although 
with the multiplicity of cutting jibs, which are often 
part of loading machines, the risk would appear to 
be somewhat greater, experience has shown that this 
has not in fact proved to be so. The use of water 
sprays for dust suppression helps to reduce the 
possibility of ignitions, while the fact that the seam 
is broken up allows a better chance for the ventilation 
to dilute any gas given off than with the one 
undercut. 

Conventional Mining.—The conventional method 
of mechanised mining is to cut the coal by machine 
to a depth of from 4 ft. to 5 ft., break it up by shot- 
firing and load it on to a conveyor running alongside 
the working face. This face conveyor is built up 
between rows of supports, one row being between 
the conveyor and the coal face. 

Cyclic Methods.—Conventional mining has deve- 
loped as a “‘ cyclic’’ method; that is, different coal- 
face operations are carried out by different teams of 
men, so that the complete operation is carried out 
once in 24 hours or once in 48 hours. Cyclic mining 
fixes the maximum output a day from a length of 
face according to the distance it is safe and practicable 
to advance per cycle. Any breakdown of machinery 
or other hindrance, unless it is so temporary that 
lost time can be completely recovered, loses the whole 
of the output normally produced in one cycle of 
operations. Moreover, as men are allotted to jobs 
which are not interchangeable, there is a tendency 
for overstaffing because a particular job may not 
occupy the whole shift of a team of men, and one 
man less may not give sufficient strength for the job 
to be completed. 

Efforts have been made to free mechanised mining 
from the cyclic system and, with the latest type of 
power loaders, which are not dependent upon a 
4 ft. 6 in. or 5 ft. web, this is now possible. 

Prop-Free Front Methods.—A line of supports 
between the coal face and the face conveyor necessi- 
tates dismantling the conveyor each time it is moved 
forward, and such supports also hinder the free flow 
of coal from a power loader to the conveyor. The 
introduction of the armoured flexible conveyor which 
was developed in Germany during the last war led to 
the development of the “ prop free front ” method of 
working. The armoured flexible conveyor is placed 
between the row of supports nearest the working face 
and the face itself. The flexibility of the conveyor 
allows it to be pushed forward by means of jacks after 
the coal has been removed. The advent of this type 
of conveyor marks a new stage in longwall power 
loading and has given a welcome impetus to the design 
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of power loaders. With the prop-free front system it 
is no longer essential to take a large web of coal by the 
power loader, and machines have been designed to 
take narrow webs, which opens up the field to ‘‘ con- 
tinuous ” mining. 

Until a sufficient number of modern power loading 
machines is available to meet all requirements, 
armoured flexible conveyors are being used very 
successfully for a system of semi-power loading, 
particularly in the thicker seams. The coal is cut 
by a longwall cutter running on the conveyor, and, 
as the conveyor is right up against the coal face, 
up to 40 per cent. of the coal falls on to it and is 
carried away without any shovelling. The remaining 
coal in the bottom half of the seam has to be pulled 
or shovelled on to the conveyor, but this is compara- 
tively light work for the men concerned. 


PROGRESS IN POWER LOADING 


The amount of coal power loaded in Great Britain 


has increased as shown in Table III. The more 
TABLE IIL Amount of Coal Power Loaded in Great Britain 
in 1954 and 1955 


cone ent Tonnage Percentage 
at - Power Loaded | of Total 
(raised and Million T. O 
weighed) fe) ons utput 
1954 237-2 19-6 8-3 
1955 232-9 25-8 11-1 
East Midlands 
1954 48-3 7:5 15-4 
1955 48-7 8-8 18-1 
North Eastern Division 
1954 50-0 3-9 7-8 
1955 48-4 4-8 9-8 


important types of power loader in use on longwall 

faces may be classified as follows, the numbers in use 

as at March 31, 1956, being given in each case. 

Group I.—Loaders which require a separate track 
for part of the machine to travel in:— 


A.B. Meco Moore .. a 143 
M. & C. Stripper .. = 5 
Gloster Getter we a 29 
Flight Loaders 122 


Group II1.—Loaders which move in the track they 
make :— 
Dosco Miner ex aa 3 
A.B. Trepanner ... i 8 


Group III.—Loaders which move in the track of the 
coal cut by a separate coalcutter:— 


Huwood Loaders .. zs 14 
Group IV.—Loaders which travel on the top of a 
flexible armoured conveyor :— 
Huwood Slicer : sg 4 
Anderton Shearer Loader. . 113 


Group V.—Coal ploughs working with flexible 
armoured conveyors :— 
= 33 


Lobbe Hobel 
Schram Hobel 
Group VI.—Scrapers which do the work of transport- 
ing coal on the face without separate conveyors :— 
Scraper Box Loaders a 11 


The number of loaders in use at the end of the 
years 1954 and 1955 in the East Midlands and North 
Eastern Divisions of the National Coal Board 
together with the projected increase by the end of 
1956 ave as shown in Table IV. It will be seen that 


TABLE IV Numbers of Power Loaders in Use in East Midlands 
and North Eastern Divisions of the National Coal Board 


East Midlands | North Eastern 
— | 
End _ End | Pro- | End | End | Pro- 
of of j|jected,) of | of | jected, 
1954 | 1955 | 1956 | 1954 | 1955 | 1956 
Meco Moore -| 56 57 73 28 33 30 
M. & C. Stripper. . 2 2 2 -- — a 
Gloster Getter 13 14 18 1 2 —- 
Flight Loader _- 2 7 3 13 44 
Dosco Miner 1 2 8 oo — — 
A.B. Trepanner 2 5 9 = -- a 
Huwood Loader .. 2 2 2 10 6 6 
Huwood Slicer 1 — 1 1 1 8 
Anderton Shearer 1 11 84 6 14 25 
Lobbe Hobel a 3 1 1 1 — r | 
Schram Hobel ~ — a= — —- 2 
Scraper Box | — — — — — — 
Semi-power loading 
with armoured | 
flexible convey- 
ors a at 2g 17 20 20 16 20 
Total .. oe 113 225 70 85 141 





since 1954 there has been a rapid increase in the 
amount of power loading and that the introduction 
of this machinery is to proceed at an even quicker 
rate. This is essential with a decreasing manpower 
and is being accomplished in spite of the fact that 
the working faces not yet power loaded are in general 
those least profitable to power load. 


MINERS AND POWER LOADING 


British miners, although somewhat conservative 
in outlook, have readily adapted themselves to power 
loading methods where called upon to do so. They 
had already become “ machine minded” by the 
introduction of cutting machines and conveyors 
over a number of years. To-day the British miner is 
very versatile and highly competent to handle 
machinery while at the same time attending to and 
knowledgeable about the mining conditions of his 
working place. This introduction first of cutting 
and conveying machinery and later of power loaders 
has been gradual. It has been essential to try out 
new machinery thoroughly and to establish standards 
of performance. The former methods of payment 
and customary practices have had to be modified 
and adapted with the introduction of machinery, 
and during this process the miner has naturally been 
very watchful not to lose by mechanisation. 

Once payment difficulties have been solved, the 
introduction of power loading usually has the ready 
co-operation of the men, and it is remarkable how 
adaptable they have proved themselves to be. In 
difficult mining conditions they will persevere with 
a machine in every effort to make it a success; under 
easier mining conditions they will ensure its success. 
Power loading methods and the operation of 
machinery are in fact very attractive to the young 
miner, which is an important fact in view of declining 
manpower and the efforts being made to attract 
men to the industry. 

Power loading, notwithstanding what is written 
above, requires a higher standard of competence 
among the workpeople and with early installations 
the best workmen were selected. With the more 
general adoption of power loading, it is essential to 
train a wider class of men, and to do this teams of 
mechanisation experts have been set up in the industry 
whose job it is to supervise the installation of new 
face equipment and see that the officials and men are 
properly instructed in its use. In addition any new 
power loading installation is explained through the 
normal consultation machinery within the industry 
so that the general approval and co-operation of the 
men, which are so essential, are obtained. 

Strata Control.—Reference has been made earlier 
to the paramount importance of a full and accurate 
study of strata control in connection with power 
loading. It is essential with each installation to have 
a safe and effective roof support system. Many 
projects have failed because the roof or floor con- 
ditions have not been good enough, and there are 
many working faces where these conditions are such 
that it has not yet been possible to adopt power 
loading successfully. 

Where miners load out the coal by hand they erect 
a vertical support to the roof as soon as the coal is 
removed. With power loading this operation has 
perforce to be delayed until the machine has passed, 
and although the interval of time may be compara- 
tively small the roof may have moved sufficiently to 
cause subsequent difficulties. Cantilever bars over 
the machines are in common use, but these mainly 
give protection from local falls from the immediate 
roof strata. 

Considerable progress has been made in the design 
and use of power operated roof supports which can 
be advanced and set up to the roof using hydraulic 
power. These devices have now passed the experi- 
mental stage and considerable development is 
expected in the near future. 

Planned Maintenance of Machinery.—With the 
increased use of machinery underground and the 
nature of the work power loaders are called upon to 
do, the question of overhaul and maintenance has 
received considerable attention. The number of 
tradesmen with experience both of mining and of 
engineering fitting is limited, and an apprenticeship 
scheme for fitters and electricians in the industry has 
been instituted. In addition, the Sheffield Mechan- 
isation Centre, set up during the last war to train 
persons in the use and maintenance of American 
type mining machinery, has been continued to give 
tradesmen a thorough practical training in the 
maintenance and overhaul of mining machinery with 
particular reference to coal-face machinery. Through- 
out the industry, on a pattern which has been devised 
at the local Chesterfield Area, schemes of planned 
maintenance are being instituted to get the maximum 
service from the machinery installed and to make the 
best use of the limited number of fitters and electri- 
cians available for underground work. 

Safety in Mines Research Establishment.—The 
Safety in Mines Research Establishment, with labor- 
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atories at Sheffield and Buxton, has made COnsiderabi, 
contributions to the safety which all mining 
endeavour to preserve in the development of 
methods. Together with the Mining Inspectory, 
and with its own background of scientific techni.” 
the Establishment is always prepared and ANKioy, 
to help in ensuring that new developments are ip 4, 
best interests of the safety and health of miner 
employed in the mines. 


THE FUTURE 


Figures already given indicate the great €xpansio, 
in the use of power loading machinery which },, 
been planned for the industry. There is stil] Need fo, 
invention and ingenuity to produce machines Whig, 
will meet the need of all the varying condition; 
encountered in the British coalfields. The mj 
machinery manufacturers have produced may, 
machines and are very active in this matter, Ideas 
and suggestions come from within the industry ani 
from the Research Establishments of the Nationg) 
Coal Board. To further these ideas and the de 
ment of mining mechanisation in general, a Centr, 
Engineering Establishment has been set up at Bret 
near Ashby de la Zouch. Here prototype mipj 
machinery will be built for testing and developmen, 

Power loading is only one operation in the mining 
of coal but any development in this affects may 
other operations. Increased output often neces. 
tates increased transport facilities including |o.p. 
motive haulage, trunk conveying, skip or mine cy 
winding, with the necessary surface arrangements jp 
suit. Power loading leads to mechanised methods of 
roof support and packing and of making roadways jy 
suit. With power loading there will be less lump 
coal for the domestic and industrial user, and thi 
links up with the demand for the more economic us 
of fuels and the necessity for the research which j 
being undertaken at several centres to produce , 
manufactured or processed fuel for smokeless 
burning. 

There are opportunities in the mining of coal for 
new techniques and new developments, and for ma 
capable of understanding the new sciences which 
have developed in industry generally since the wa 
and have an urgent application to coal mining. Th 
universities and technical colleges will need t 
produce more highly trained specialists whos 
knowledge must cover a wider field than has bee 
necessary in the past. Considerable help may com 
from the specialists in electronics and _ servo 
mechanics who already serve other industries and 
can render useful service in the new fields opening 
up in the mining industry. Automation may wel 
be a natural outcome of the mechanisation projects 
at present being carried out, but owing to the naturd 
conditions of mining it is not likely to have as far or 
as wide an application as with other industries. 


x k * 
COMPENSATING PLANIMETER 


The compensating polar planimeters made by 
Messrs. Ott of Kempten, Bavaria, are nov 
obtainable from Smail, Sons and Company, 
Limited, 62 Robertson-street, Glasgow, C2 
It is claimed for these instruments that they are 
very easy to manipulate and read, as well a 
giving high accuracy. Above the tracing head 
is a reading lens which magnifies the line to b 
followed two and a half times; following is 
done by maintaining the line within the sight 
circle in the lens. The recording-drum mech- 
anism is enclosed in a transparent dust cover, and 
mounted above it is a small magnifying glass 
for reading the measuring wheel. The limbs 
can be adjusted for the scale of operation 
Models can be supplied in either metric of 
English measurement. 


* & * 
ELECTRIC MOTOR FACTORY 


Brook Motors Limited are to build a new factory 
at Honley, near Huddersfield, at which their 
fractional horse-power motors will be made. 
The new building will consist of three factory 
bays with north lighting together with a flat 
roofed section which will house the administra- 
tion and other offices. All accommodation will 
be on one floor only. The factory will b 
built on a 284 acre site and will have a total floor 
area of 75,000 sq. ft., the works area being 570 ft. 
long by 105 ft. wide. The work is scheduled to 
be completed in a year’s time and the presen! 
fractional-horsepower motor department 4 
Empress Works will be transferred there. 
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WELDING HIGH-PRESSURE 


PIPE LINES 


A NEW AUTOMATIC PRESSURE BUTT-WELDING PROCESS 
By J. E. Burton and J. N. Bradley, B.SC., A.R.S.M.* 


An automatic pressure welding process for mild 
and low-alloy steel pipes in which the plasticity of 
the steel is allowed to control its own welding cycle 
ina novel way is outlined. A 4 deg. included bevel 
fine-machined joint face was found to give con- 
sistent and satisfactory results with freedom from 
inside and outside edge weakness and no subsequent 
machining operation was required. Correct post- 
weld heat treatment was an essential requirement 
and enabled strength and ductility comparable with 
the parent pipe material to be obtained across the 
yeld. A production shop machine and a prototype 
machine for effecting welds in situ are described 
and the practical implications of the process are 


outlined. 


Developments in steam-power installation have 
demanded increases in pressure and temperature 
of the superheat for the purpose of economy and 
have thus introduced the problem of efficient 
joining of the pipe lines, which has stressed the 
desirability of reducing the number of flanges or 
couplings to the minimum by the employment of 
butt welds, so that the system may be continu- 
ous and of much reduced weight. The quality 
required of such welds is necessarily very high 
and has been made more difficult to achizve by 
the introduction of alloy steels. Such considera- 
tions suggested the possibility of designing a 
machine capable of producing high-quality pipe 
welds and of being made portable for in situ 
work in all positions. A review of existing 
welding processes suggested the possibility of 
effecting such joints by pressure welding using 
oxy-acetylene heating. 

Existing information that is available on this 
process (1947) showed the quality of joints then 
made to be much below requirements and the 
development of such a machine, capable of 
making welds to the required standard, is out- 


* Of the Admiralty Central Metallurgical Labor- 
atory, Emsworth House, Emsworth, Hampshire. 


Fig. 1 
on this page. 


lined in Part 1 of this report. In Part II the 
metallurgical quality of such welds is surveyed. 


PART I: PRINCIPLES OF OPERATION 


Initial experiments were made in 1947 and 
it was then clear that apart from the obvious 
factors, time and temperature, which might be 
mechanised to cause welds to be made auto- 
matically, a third factor, the plasticity of the steel, 
could more conveniently be used to control the 
sequence of operations. By recording the 
increasing plasticity of the steel under heat and 
pressure, by linear dimensional changes, a 
sequence of hydraulic pressures, cut off of the 
gas supply to the heating burner, and the limita- 
tion of the upsetting travel could be arranged by 
the use of limit switches and corresponding con- 
tacts Experimental machines using this prin- 
ciple proved capable of producing welds to the 
required standard, and led to the construction at 
Portsmouth of the first production machine. 

Three hydraulic pressures or thrusts are used: 
an initial low one, followed by an intermediate 
or control pressure of higher value, and a final 
high one to complete the weld. Initially short 
lengths of pipe were used, the pressure being 
applied to the normal ends, and upon assembly, 
the low pressure operated to bring the faces of 
the pipe together without causing cold deforma- 
tion; a control rod carrying four adjustable 
contacts locked to the moving thrust plate then 
recorded its movement. Four limit switches 
were attached to a fixed part of the machine and 
when operated by the contacts caused the welding 
to occur; this sequence is described below and 
may be followed by reference to Fig. | and Fig. 2, 
which give a general view and a schematic 
arrangement of the machine. 

In Fig. 2, a motor-driven constant-delivery 
hydraulic pump (1), fed from reservoir (2), 
delivers pressure in parallel to the hydraulic 
cylinder (3), upsetting pressure-relief valve (4), 
solenoid-operated bleed valves (5) and (6), which 





General arrangement of Mark II machine, which is shown in diagrammatic form in Fig. 2 
The machine subjects the two pipes to be welded to three separate and increasing 
pressures as welding proceeds. 
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Fig. 2 Schematic system of control. 


1. Motor-driven constant de- 11, 12 and 13. Contacts 
livery hydraulic pump 14. Duplex gas valve 

2. Fluid reservoir. 1S. Flowmeter 

3. Hydraulic Cylinder 16. M 

4. Upsetting pressure relief . 
valve. 17. Burner ring 

5. and 6. Solenoid operated 18. Axial adjustment nut. 
bleed valves closing in 19. Half travel device. 
sequence to provide 20. Oscillation motor 
control and upsetting 21. Pipes to be welded 
ce deascypet 22. Pressure plate 

7. Pressure gauge a cP 

8. and 9. Fine control valves. 23. Control rod 

10. Expansion limit switch 24. Removable distance 
contact piece 


are normally open, and pressure gauge (7). In 
series with (5) and (6) are fine-control valves (8) 
and (9), which control the rate of bleed back to 
the reservoir (2), when valves (5) and (6) are 
open. With (5) and (6) open, the pressure will 
be determined by the setting of fine-control valves 
(8) and (9), giving the low initial thrust. Upon 
closure of (5) the intermediate or control thrust 
is applied, followed by the later closing of (6), 
causing the upsetting thrust, determined by the 
setting of the relief valve (4), to occur. 

The limit switches are so arranged that when 
the permitted thermal expansion, against the 
low initial thrust, is reached upon heating, valve 
(5) is closed by contact (10), giving the control 
thrust which returns the pipe to its original cold 
length by virtue of its higher value and the 
increasing plasticity of the steel. Upon recovery 
of the cold length, valve (6) is closed by contact 
(11), thus applying the upsetting thrust, and 
shortening the work to form the weld. The 
amount of upsetting is controlled by the setting 
of contact (12), which breaks the motor circuit 
and applies a solenoid brake to prevent over-run. 
Contact (13) is adjusted to close the solenoid- 
operated duplex gas valve (14), just before this 
limit is reached. 

The heating burner ring, which is in halves to 
permit removal, is supplied with gas from mani- 
folded cylinders of oxygen and acetylene incor- 
porating regulators and back flash arresters. 
The separate gases pass through flowmeters (15), 


Assembly 









Fig. 3 Appearance of pressure butt-welded mild- 
steel pipe after flattening to one-quarter of its 
original diameter. 


duplex gas valve (14), and the mixer (16), from 
which the flow of mixed gas is equally divided to 
each half of the burner ring (17), mounted upon 
a bracket which may be adjusted to the joint 
line by nut (18), and then maintained in this 
relative position during welding by the half- 
travel device (19), consisting of two racks and a 
pinion engaging a shaft supporting the bracket. 
The burner ring oscillates 14 = the pitch of the 
nozzles by means of motor (20), to prevent local 
impingement. 

To make a weld, the pipes (21) are assembled 
between the moving pressure plate (22), and 
fixed end plate of the framework, and the initial 
low thurst applied. The control rod (23) is 
locked to plate (22), and the distance plate (24) 
removed to permit backward movement during 
the thermal expansion. Upon lighting the 
burner, the weld is then completed automatically. 

The results obtained suggested that although 
the rate of upsetting is not critical, it is preferable 
to perform this rapidly to localise the deforma- 
tion and prevent dissipation over a greater length 
with consequent joint weakness. A satisfactory 
pressure to achieve this is thought to be 10,000 Ib. 
per sq. in. of cross-section area of the pipe wall 
and the hydraulic equipment is designed 
accordingly. 


FACTORS CONTRIBUTING TO WELD 
QUALITY 


Trials with this machine on mild, and low- 
alloy carbon-molybdenum and chromium-molyb- 
denum steels were made with a view to assessing 
the significance of joint preparation, and other 
operating variables including post-weld heat 
treatment. Practical considerations determined 
that joint faces should have a fine machined 
finish, grinding was deliberately excluded. 

Bend tests were found to be most discriminating 
for the evaluation of welds as edge weaknesses 
led to early failures; they were used throughout 
this investigation for the control and assessment 


Fig. 4 Appearance of bend test specimens from pipes of wall thicknesses 
F mild steel, and others of 


4 in. and j in. and } in. 
chromium-molybdenum steel. 


Zin, 4 in, 


TABLE I.—Errect OF JOINT PREPARATION ON 


Low initial thrust 1-8 tons total giving 


Joint 
preparation 
included 
angle 


Heat 
treatment 


Pipe-wall 
| cross-section 


Pipe 
thickness 


“seat” 0-01 to 0-02 in. width. 
pipe wall section. Upsetting pressure, 10,000 to 15,000 Ib. per sq. in. of pipe-wall cross-section. 
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WELD QUALITY OF MILD AND Low-ALLoy STEEL< 


Control pressure, 3,000 to 4,000 ib, Per $q, in. 
+ I. of 


“————. 
Weld; 
_Mean ‘inet 
deformation (represen. 

tative) 


Mean angle of bend 


O.d. I.d. 


Sen, 


Chromium Molybdenum Steel 


n 
2 


Normalised Deg. 
920 deg. C., 10 

tempered 
640 deg. C. 


sh? 
os 
~ 


DADAM 
FhYD ANY 


wv 


feet slvslvaly 
=—NN IAS 


Deg. 


Mild Steel 


Normalised 
950 deg. C. 
Normalised 
880 deg. C. 


* Specimens bent off weld line. 


of weld quality. In the evaluation of welds, 
specimens cut longitudinally from the pipe and 
of a width equal to twice the thickness of the 
pipe were bent round a former of radius equal 
to the pipe thickness. In most welds the inside 
and outside weld reinforcements were tested in 
tension, the corresponding reinforcement on 
the compression side of the bend being machined 
off to facilitate testing. 

Experiments showed that optimum results 
were obtained with a 4 deg. included bevel 
preparation; with greater angles, outside edge 
weakness resulted, and with lesser angles, a 
tendency for the inside to develop edge weakness 
was present. Apart from joint preparation, 
machine-operating variables were without sig- 
nificant effect on weld quality, providing the 
flame condition was maintained on the reducing 
side of neutral, and weld deformation exceeded 
45 per cent.* It should be noted that a variation 
in control thrust alters the final upsetting tem- 
perature; a lower pressure causing an increase 
in temperature. 

Post-weld heat treatment was found to be 
most important for optimum results. For mild 
steels, normalising was sufficient, but with the 
low-alloy steels exhibiting air-hardening ten- 
dencies, normalising and tempering, or annealing 


* Expressed as a percentage based on 
Thickness at weld line — original thickness of pipe 
original thickness of pipe : 


was required to ensure maximum ductility a 
the weld line. This aspect is discussed more 
fully later. 

The effect of joint preparation on the per. 
formance of welds may be seen from the results 
given in Table I, and the general quality may be 
judged from Fig. 3 which shows a pipe to pipe 
weld flattened to one-quarter of its original 
diameter. Weld temperature was measured in 
One case, and with a control thrust of 1-6 tons 
per sq. in., a temperature of 1,235 deg. C. was 
recorded. 

Welding Pipes 3/16 in. to 1 in. Wall Thickness 
and Pipes to Flanges.—Following the satisfactory 
completion of pressure welds in mild and low. 
alloy steel pipes in thicknesses up to 1 in. wall, 
attention was directed to welding pipes to flanges 
in these steels. Some results for thick and thin- 
walled pipes are included in Table I. 

Allowances for thermal expansion and the 


TABLE II.—Operating and Thrusts Required for Pipes \§ in., 34 in. 
and 5 in. o.d. of Different Wall Thicknesses 


Hydraulic 
upsetting 
thrust 
tons per 
sq. in. of 
pipe-wall 
cross 
section 


Hydraulic 
control 
thrust 
tons per 
sq. in. of 
pipe-wall 


Hydraulic 
Ow 
initial 
thrust 
tons (total) 


Expan- 
sion 
allow- 
ance 


Thick- 
ness of 
pipe 


of pipe 
cross 
section 


0-015 
0-015 
0-015 
0-015 
0-030 
0-030 
0-040 
0-050 
6-030 
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Fig. 5 Burner ring with burn-back arresters suitable for pipes 4} in. 


to 54 in. original diameter. 
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control pressure required alteration in a simple 

ner and no difficulty was experienced in 
ning consistent and satisfactory results 
jth bend angles of 180 deg. The alteration in 
ye trols, necessary for a change in thickness of 
“ material, are given in Table II and the 
mearance of bend tests in materials of different 
are nesses are shown in Fig. 4. Material below 
v6 in. thick has not yet been given serious 
r and the welds made in mild-steel pipe 
j in, in thickness were found to be the limit 
of the capacity of the machine. Flanges and 
similar fittings have been readily welded to pipes 
snd no alteration in controls are necessary. The 
one vequirement 1s that the flange or other 
ftting should match the dimensions of the pipe 
for at least } in., SO as to ensure even heating 
giving rise to balanced deformation at the 


weld line. 


POST-WELD TREATMENT 
REQUIREMENTS 


As referred to previously, pressure welds 
require post-weld heat treatment to refine the 
overheated microstructure at the weld line and 
so ensure optimum mechanical properties. For 
ll field work, such heat treatments will have to 
be carried out in situ. For mild steels a simple 
normalising treatment is sufficient and may be 
carried out on the welding machine preferably 
with some form of optical pyrometer. For low- 
alloy steels, however, a normalising and temper- 
ing treatment may be required which is difficult 
to perform with the machine and oxy-acetylene 
heating. The alternative of an annealing heat 


obtai 


attention 


s treatment does not appear to be practicable for 


in situ work. 

Much consideration has been given to this 
matter and a separate portable pipe _heat- 
treatment furnace suitable for temperatures 
600 to 1,000 deg. C. has been constructed. This 
furnace comprises a circular burner, fired with 
Propagas; temperatures are adjusted and con- 
trolled by an infra-red sensitive cell which is 
caused to Operate a magnetic valve controlling 
the gas supply. The control of temperature is 
- 10 deg. C. over long periods irrespective 
of wide variations of external lighting condi- 
tions. 

BURNER RINGS 


One of the most important features of the 
machines are the burner rings which must be 
consistently satisfactory in use and free from 
operational hazards involving burn and flash 
backs. A typical water cooled burner ring 
suitable for pipes of 44 in. to 54 in. diameter is 
shown in Fig. 5. The burner rings of the proto- 
type machines have removable nozzles, which may 
be exchanged with others of different length to 


accommodate several sizes of piping. Each jet 


St 
=a 151) Ga Se 








Fig. 6 General arrangements of the Mark IIA portable machine. 


is fitted with a quenching 
device to arrest back 
firing, the base pitch of 
the jets being 3 in. The 
pitch circle diameter of 
the tips is a variable, 
and for a given pipe 
diameter is smaller for 
pipes of thin section and 
larger as the thickness 
increases. Such changes 
enable the maximum 
rate of heating con- 
sistent with minimum 
temperature gradient 
through the wall thick- 
ness to be obtained and 
so prevent heat spread 
and consequent’ walk 
out under compression. 
For production  pur- 
poses, however, a sepa- 
rate burner ring for each 
pipe size likely to be 
handled would have 
many advantages. A 
satisfactory nozzle size 
for thicknesses up to 





Fig. 8 Portsmouth model, a later version of the machine designed; for 
production work, opened for removal of work. 








Fig. 9 Portsmouth model set up for welding tube-turn to pipe. 
tube-turn is supported by the saddle clamps. 











Fig. 10 Flange-to-tube-turn weld. 


with the guide rods. Further improvement 
regarding means for centring and holding the 
pipes for welding also appeared desirable. 


SHOP-PRODUCTION MACHINE 


Following the successful trials described 
above, the construction of a horizontal shop- 
production machine was undertaken at H.M. 
Dockyard, Portsmouth. This machine was 
designed on exactly the same principles as the 
previous machines and is shown in operation in 
Fig. 7. By the use of different-size ring burners 
and split-tapered collets provision was made to 
weld pipe to pipe, and pipe to flanges in sizes 
3 in. to 8 in. inside diameter. Provision was 
also made for tube-turn-to-pipe and tube-turn- 
to-flange welds. 

Based on previous experience regarding joint 
preparation and operating thrusts, trials were 
immediately successful and no difficulty was 
experienced in effecting mild-steel pipe-to-pipe, 
and pipe-to-flange welds 3 in. to 8 in. in diameter. 
Consistent results with bend angles of 180 deg. 
were regularly obtained and the machine has now 
been approved for the production welding of 
mild-steel pipes. 

In this machine the top hinged part of the 


Fig. 11 Section through 8 in. flange tube-turn. 


3 in. has proved to be 0-035 in., and above 
3 in. it is 0-040 in. 


CONSTRUCTION OF PORTABLE 
MACHINE 


An important requirement for pressure welding 
is the ability to perform on site in positions of 
limited access. After the main investigation 
had reached the stage at which consistent 
results were obtained and the principles of 
control established, it was thought desirable to 
construct a prototype portable machine, operat- 
ing on the same principles, to gain experience of 
field work. The machine consisted of three 
separate units: the welding frame, the hydraulic 
machinery and the connecting leads which are 
readily detachable. Details are shown in Fig. 6. 
The frame was made in two pieces so that it 
could be assembled around the tube, and 
removed after the completion of the weld. In 
this prototype machine three plates were used, 
the middle one moving along guide rods. Split 
tapered collets were carried in this plate, and in 
one fixed-end plate, the hydraulic units being 
fitted to the remaining fixed plate. 

A limited number of welds between mild steel 
pipes | to 2 in. inside diameter, by } in. thick, 
have been made with this machine with satis- 
factory results. The machine fulfilled its main 
object of showing that it was practicable to make 
in situ welds by this process in any position 
between the vertical and the horizontal, but for 
ease of manipulation it was clear that future 
machines of this type required lightening to the 
maximum degree, possibly by using two plates 
so that the hydraulic cylinders would move one 
relative to the other, the piston being integral 





frame is opened hydraulically, to allow the 
assembly of the parts to be welded and the subse- 
quent removal of the completed work, as is 
shown in Fig. 8. Pipe-to-pipe welds are made by 
holding against the axial welding thrusts in 
externally-tapered half collets, which are forced 
into their tapered housings in the fixed and 
moving plates under the upsetting thrust by 
means of an adaptor consisting of two half 
tubes. In pipe-to-flange welds, a spigoted fitting, 
upon which the flange is mounted, replaces the 
collet in the moving thrust plate. 

The control rod and limits-switch assembly 
may be seen between the right hand plates 
immediately to the left of the control panel in 
Fig. 7, in which the welding of an 8 in. internal- 
diameter pipe-to-pipe weld is taking place, 
and is completed in 1} min. The setting for 
this weld is an initial thrust of 2-6 tons, control 
13, and an upsetting of 29 tons. Expansion 
allowance 0-025 in. and upset travel 0-25 in. 

The panel incorporates the hydraulic control 
valves, pressure gauge, switches for main motors, 
oscillation motor for .the burner ring, isolating 
switches for the gas valve, spark ignition by 
which the burner is lighted, and indicator lamps 
showing the resetting of the solenoid valves, 
and the flow of cooling water to the burner ring. 
A by-pass flowmeter, to establish the required 
rate of flow of oxygen and acetylene, is mounted 
vertically at the right-hand side of the panel. 
The controls having been set, the welding is 
commenced by oscillating, and igniting the 
burner by a spark discharge, timed to occur at 
the proper moment by a limit switch, and 
finished by the sequence already described. 

The welding of tube-turn fittings proved more 
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difficult, but has been achieved by Placing th, 
fitting in a saddle, and holding againg ai 
welding thrusts by the provision of a hydra 
cylinder mounted to the saddle. This cyjj 
is of an area equal to the total area of the ay, 
cylinders, and being fed from the same hydraui 
system applies a sequence of balancing loads 
as shown in Fig. 9. The reverse bend (189 des 
presented a further problem, but by the PrOVisi, 
of welded abutments on the bend to give regi. 
ance to the balancing thrusts success has beer 
achieved. A typical flange-to-tube-turn weld j 
shown in Fig. 10, and a section through a flan». 
to-tube and tube-to-tube-turn weld in Fig, }1. 

The successful results obtained on the fi 
production machine have confirmed in ever, 
way the control details determined in the eXper. 
mental machines and have justified the conside. 
able effort and time spent on this stage of th 
investigation. 






















PART II: ASSESSMENT OF WELD 
QUALITY 
Apart from the bend tests employed , 





described in Part I, a comprehensive met. 
lurgical examination of the properties of pressyr 
welds has been undertaken with a view to dete. 
mining the causes of edge weakness in the beni 
tests, the nature and properties of the junction 
zone of the weld, the effect of pre- and post-welj 
heat treatments and the mechanical propertig 
of such welds in relation to those of a radio. 
graphically sound metallic arc weld. The resuli 
of this examination are described in the following 
sections. 


SIGNIFICANCE OF FRACTURE TYPE 


In mild and !ow-alloy steels, correctly heat 
treated after welding, bend tests from earj 
welds failed through the presence at the tension 
face of a _ metallurgical notch which acted 
as a crack starter. Such notches were due to 
oxide entrapment at the weld line, and ar 
considered to be due to lack of alignment, prema- 
ture deformation of the root face or incorrect 
joint angle preparation. Mild-steel welds wer 
able to tolerate metallurgical notches of signi- 
ficant size without failure but this was not th 
case with the low-alloy pipe steels employed 
in this work. 

Fractured bend specimens generally show two 
distinct zones, a concave “ flat’ fracture zor 
and a zone showing cleavage fracture. Micro 
scopic examination of many specimens have 
shown the zone of flat fracture to coincide 
with the weld line, while cleavage fractures 
invariably denoted fracture away from the weld 
line; the transition between flat and cleavage 
fracture for a representative chromium-molyb- 
denum steel weld is shown in Fig. 12. 

The above observation indicates that in th 
presence of a metallurgical notch the transition 
temperature of the pipe material influences th 
bend-test behaviour and accounts in part for 
the difference in behaviour between mild an 
low-alloy pipes steels; the latter invariably has 
high transition temperatures. With high trans: 
tion temperatures cleavage fractures soon develop 
and with low transition temperature failure occurs 
by tearing along the weld line. 

“Flat” fractures occur in a ductile manner 
but it appears that the weld line of pressutt 
welds does not possess high crack-propagation 
resistance. Curiously enough it has not been 
possible to produce a cleavage fracture at th 
weld line even at testing temperatures as low 
as — 70 deg. C. 


MICROSCOPIC EXAMINATION 


Other investigators have shown that pressufe 
welds formed using oxy-acetylene heating have 
an oxygen-rich zone at the weld line. Suct 
zones are not easily detected by normal etching 
procedures but are revealed by etching ™ 
alkaline sodium chromate. In good pressuft 
welds, recrystallisation across the junction zon 
occurs, as shown in Fig. 13 for a mild-steel weld 
etched in nital. In poor welds, a semi-continuous 
line of oxide may be present across a large portion 
of the weld junction as shown in Fig. }4 
Between these two, welds may contain discrett 
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cles along the weld junction such as 


: rti 
oxide pa 15 below. It has been 


5 illustrated in Fig. 


ticed repeatedly that it is the presence of these 
a nt amount and not the width of the 
rich junction layer which cannot be 


entirely 
ation to 
failure 1 
notch. 


emoved even by increasing weld deform- 
130 per cent. That leads to premature 
n bend tests, when initiated at a surface 





fig. 12 Micrograph of transition from ‘‘ flat ’’ 
fracture along weld line to cleavage fracture of 
weld line in Cr-Mo pressure butt-welded specimen. 
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Fig. 13 Micrograph of inside surface of very 
good mild-steel pipe weld showing absence of 
faults. Weld line delineated by inclination of 


flow lines. Etched nital. 
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Fig. 14 Micrograph of defective mild-steel weld, 

showing semi-continuous line of oxide at the weld 

line, a characteristic frequently found in poor welds. 
Etched nital. 


The inside surface of pipe welds of a standard 
sufficient to pass the bend test requirements is 
illustrated in Figs. 13 and 16. These welds 
show respectively no fault and a minor metal- 
lurgical notch which has no signicant “ chain ” 
of oxide particles. On the outside surfaces the 
standard required is not quite so high as small 
areas of fused metal are often present; these 
distribute the stress and act as barriers to crack 
propagation. 


MECHANICAL PROPERTIES OF 
PRESSURE WELDS 


A detailed examination of the mechanical 
properties of pressure welds has only been 
made for mild-steel pipes. The tests were made 
on a pipe containing carbon, (0-12 per cent.) 
manganese (0-44 per cent.) and comprised tensile- 
test pieces prepared across the weld and Izod 
test pieces notched at the weld line for specimens 
made with different weld deformations. All welds 
were subsequently normalised at 900 deg. C. 
In addition, fatigue tests on a basis of 10’ cycles 
were carried out on machined specimens pre- 
pared from one pressure weld and the results 
compared with similar specimens from the parent 
pipe material and a radiographically-sound metal- 
arc weld; the latter was effected between mild- 
steel plates under ideal conditions, and subseque - 
tly stress relieved at 650 deg. C. 

The tensile results show the strength and 
ductility of pressure welds to be virtually identical 
with those of the parent pipe, irrespective of weld 
deformations between 40 to 70 per cent., and 
they compare very favourably with a metal-arc 
weld. The Izod values quoted for the pressure 
welds are thought to be high, for while specimens 
were notched as accurately as possible at the 
weld line, it was not possible to tell whether 
failure occurred completely along the weld line 


TABLE III. 
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without individual microscopic examination, 
which was not made. The fatigue tests showed 
a fatigue limit for the pressure welded pipe 
little inferior to the parent pipe and superior to 
the metal-arc weld, particularly with regard to 
scatter of results. Details of all these tests are 
given in Table III, below. 


THE STEEL FACTOR 


Pressure welding by the process described 
involves heating the pipe material on each side 
of the weld line to a temperature of approxi- 
mately 1,250 deg. C. Considerable grain growth 
takes place on each side of the weld but this is of 
little consequence in mild and carbon-manganese 
steels as a subsequent normalising treatment 
restores fully the properties of the material. 

Reference has already been made to the air- 
hardening nature of the chromium-molybdenum 
steel used for development work and which 
requires a post-weld anneal or normalising and 
tempering treatment to give adequate ductility. 
With the carbon-molybdenum steel, which 
shows little or no air-hardening tendency, 
difficulty is experienced in restoring adequate 
ductility at and near the weld line by post-weld 
normalising. Normalising produces an abnormal 
divorced-pearlite structure which has rather poor 
ductility and a high transition temperature, and 
either a normalising and tempering or annealing 
treatment is required to restore adequate ductility 
of the material. 


INSPECTION OF PIPE WELDS 


Experience with the low-alloy pipe materials 
indicates that normalising and tempering treat- 
ments would be a requirement for pressure 
welds in such materials and it was for this reason 
that the portable furnace for heat treatment on 


MECHANICAL Test RESULTS 


Tensile-Test Results 


Deecription Deformation, Area of Y.P. U.TS.. El. per cent. on R. of A., Izod, 
P per cent. specimen tons per sq. in. tons per sq. in 4vVvA per cent ft.-Ib 
if 45-55 0-05 21 28 39 62 72 
Pressure weld - 55-65 0-05 20 26 35 60 60 
65-75 0-05 21 28 36 60 78 
Parent pipe me 0-05 21 29 35 66 87 
Metal arc weld* 0-10 24 28 33 55 50 
Fatigue-Test Results 
Cycles 10-* at stress of + tons per sq. in 
Description 
20 | 19-5 19 18-5 18 17-5 16 14 
| | 
Pressure 
weld AP it 7-6 0-4 10+ 10t 10t 
Parent pipe = - 2-5 1-5 10t 10+ 
at oer + 
Metal-arc L 10.7 . 2-5 1-1 10 3-1 10+ 





Fig. 15 Micrograph of acceptable chromium- 

molybdenum weld, taken | in. below inside surface 

reinforcement, showing discrete oxide particles. 
Etched nital. 





Fig. 16 Micrograph of acceptable oxide notch at 

inside surface reinforcement of chromium-molyb- 

denum weld which disappears approximately 
0-014 in. below surface. Etched nital. 
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site, mentioned in Section 6, is regarded as an 
essential requirement. 

The non-destructive examination of production 
pipe welds presents a peculiar problem as 
defects of significant size radiographically are 
absent. Even in a poor-quality weld defects 
are usually confined to the surface layers of the 
reinforcements and X-ray techniques fail due to 
their extreme thinness. 

The process as outlined is capable of producing 
welds consistently without defects, but, even so, 
an inspection method is required for production 
control. The only satisfactory test involves 
the removal of a small amount of reinforcement 
in the form of a chip } in. thick. In the case of 
a weld with a surface defect the chip will part 
at the weld line and the weld should be rejected. 
Metallographic examination of the chip may also 
be used to supplement this test and determine 
whether a discontinuous oxide layer is present 
at the weld line. 


CONCLUSIONS 


Development work has been concentrated on 
mild, carbon-molybdenum and _= chromium- 
molybdenum pipe steels, for which there is an 
operational requirement, but there seems no 
reason why other more highly-alloyed steels 
should not be welded. Successful welds have 
indeed been made in 2} per cent. chromium- 
1 per cent. molybdenum En 100, and 18 per cent. 
chromium-12 per cent. nickel steels. Apart 
from pipe welds the possibility of using pressure 
welding for the construction of other highly- 
stressed components should not be overlooked. 
The construction of gas cylinders and small 
pressure vessels from two or more pressings and 
the welding of tubular components of many 
kinds are worth consideration, as the process is 
fully automatic and apart from the necessity of 
ensuring correct setting of the machine and 
occasional consistency checks, highly-skilled 
operators will not be required. Finally, the 
time saved over manual or automatic metal-arc 
welding of components by _highly-qualified 
operators may be expected to lead to real 
economies in time and man-power. 

The Burton process is covered by British 
Patent No. 706406. The patent is owned by the 
National Research Development Corporation 
and all inquiries regarding licenses under that 
Patent should be addressed to the Exploitation 
Officer of the Corporation at 1 Tilney-street, 
London, W.1. The development of a workshop 
automatic butt-welding machine from the com- 
mercial aspect has been entrusted to the 
Metropolitan Vickers Electrical Company, 
Limited, under contract to the Admiralty. 
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suggestions. This paper is published by per- 
mission of the Admiralty; the views expressed 
are personal to the authors. 
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CHOOSING A NEW FACTORY 


To assist industrialists in choosing the archi- 
tectural style for a new factory building, the 
Cement and Concrete Association have published 
a small folder illustrating recently completed 
single-storey industrial buildings erected in pre- 
cast concrete. The several advantages claimed 
for the use of this medium are very briefly dis- 
cussed, and short notes are given on possible 
roof spans, working heights, arrangements for 
thermal insulation and fire resistance. The 
greater part of the book, however, comprises 
photographs of the interior and exteriors of 
good examples of this type of structure, together 
with short notes on the size and purpose of the 
building, its location, and special features, such 
as the type of cladding or finish adopted. 
Copies, free on application, are available from 
the Association, whose London office is at 52 
Grosvenor-gardens, Westminster, S.W.1. 


FOUNDRY EQUIPMENT 
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AND 


TECHNIQUES 
INTERNATIONAL CONGRESS AND FAIR AT DUSSELDOR 


The 23rd International Foundry Congress, held 
at Diisseldorf, Germany, from September | to 8, 
was arranged in conjunction with an International 
Foundry Trade Fair, the ‘‘ GIFA,” in which 
over 400 exhibitors showed, in three main 
groups, foundry products, foundry machinery 
and equipment, and raw and auxiliary materials. 
Some 3,500 delegates, from 30 countries, took 
part in the Congress, the programme of which 
included numerous works visits as well as the 
delivery of a large number of technical papers. 

Of the many developments which have taken 
place in both techniques and equipment in the 
foundry industry in the last few years, the 
increasing tendency to mechanise and to develop 
fully-automatic foundries has been outstanding. 
This development was fully represented by the 
machinery exhibits at the fair, and the Buehrer 
automatic moulding and pouring plant in the 
malleable iron foundry of Georg Fischer, A.G., 
Schaffhausen, Switzerland, was the subject of 
one of the Congress papers. Melting equipment, 
too, has undergone changes, and the hot blast 
cupola, the electric arc furnace, and the induction 
furnace were represented by exhibits at the fair. 
Several working installations of melting plant 
were seen by delegates at some of the works 
visited. Sand and sand-preparation machinery 
were the subject of Congress papers, and of 
extensive exhibits at the fair. 


SAND PREPARATION 


The importance of correct treatment of mould- 
ing and core sands is too well known to need 
comment, and the subject was well covered by 
the exhibits at the fair, which ranged from simple 
hand-charged mills and belt-type conditioners 
to fully-mechanised sand plants such as that 
shown by the Badische Maschinenfabrik, Karls- 
ruhe-Durlach, Germany. Such plants can be 
incorporated with automatic moulding machines, 
pouring stations, shake-outs and conveyors to 
give a completély automatic production circuit. 
The importance of sand treatment and prepara- 
tion was stressed in a paper delivered to the 
Congress, when it was pointed out that very little 
literature is available, in spite of the fact that 
about 50 per cent. of casting faults are caused 
by the sand. 

A new type of mixer which is designed for rapid 
operation without overheating or damaging the 
grain structure of the sand is the machine 
exhibited by Henschel Flugmotorenbau, 
G.m.b.H., Kassel, Germany. This machine, 
which is of the pan type, has a rotor and a three- 
armed yoke carrying kneading rollers. Viewed 
from above the rotor rotates in a clockwise 
direction while the yoke rotates the opposite 
way, and the kneading rollers do likewise. Asa 
result of the combined movements of the rotor 
and rollers, the sand is kneaded continuously 
against the pan walls by the rollers, and then 
flung from the rollers at high speed. There is 
no grinding action, the simultaneous kneading, 
flinging by centrifugal force and whirling round 
keeping the sand free and loose; there is thus 
no damage to the grain structure. 


AUTOMATIC MOULDING 


For the production of lighter castings in large 
numbers the automatic moulding machine is 
becoming of increasing importance, and the 
exhibits at the fair were fully illustrative of this 
trend. The ‘‘ BQ” machine shown by British 
Moulding Machines, Limited, Faversham, Kent, 
provided an example of the simple, rapid and 
robust type of machine, which is normally 
worked on an automatic cycle, but can be hand 
controlled for experimental work if required. It 
has a pneumatic timing device; there is no 
electrical equipment. The cycle time is variable 
from 10 to 60 seconds, with each function 
independently adjustable. 


The “JPM” automatic moulding mach 
shown by Foundry Equipment, Limited, Leighton 
Buzzard, has an automatic cycle time of Is 
seconds, with pneumatic control and individyy 
function adjustment. A modified machine ; 
available for manual control. Another machine 
exhibited by the same manufacturer was a hj 
speed, boxless moulding machine powered by an 
independent hydraulic unit. 

A fully-automatic moulding plant was show 
by the Badische Maschinenfabrik in full working 
order, and operating in conjunction with sang. 
preparation equipment, conveyors, pouring 
station and shake-out. This plant was capabj. 
of making 400 to 500 moulds per hour, 


SAND RAMMING 


Several manufacturers had sand-slingers op 
show, the whole range, from the small 
stationary, hand-guided type to the large self. 
propelled locomotive-type machines, with th 
operator seated at the ramming head, being 
represented at the fair. A British machine, the 
** Junior’ sandrammer, shown by Foundy 
Equipment, Limited, was fully representative of 
the stationary, hand-guided type of machine 
it has an output of 600 Ib. of rammed sand per 
minute. Of similar function, but with a differen 
method of feeding the sand to the impeller head 
is the ‘“ Simplax’’ machine shown by the 
Maschinenfabrik Axmann, K.G., K6ln-Ehren. 
feld, Germany. The range of machines shown 
by the Badische Maschinenfabrik included both 
the stationary and locomotive types, with the 
swinging arm controlled either by hand or 
hydraulically, according to the size of the 
machine. Control of the hydraulic machine 
can be from an adjacent desk, or from the 
ramming head, the operator being provided with 
a seat at this point. Movement of the head in 
a horizontal plane is controlled by a joystick; 
other controls are by push-button. 


SHELL MOULDING 

moulding process originated in 
the Diisseldorf fair and 
Congress the subject received considerable 
attention. The theoretical aspects of shell 
moulding were dealt with in one of the Congress 
papers, and delegates were able to see rep- 
resentative equipment at the fair, and com- 
mercial applications of the process at several of 
the works visited. In the foundry of the 
Volkswagenwerke, Wolfsburg, for example, 
practically all the iron castings are made in 
shell moulds, and visitors were able to see large- 
scale production of motor-car cylinders and 
cam shafts. 

The range of shell-moulding equipment shown 
at the fair was large and varied, exhibits ranging 
from simple hand-operated machines to large, 
fully-automatic installations, capable of high 
output rates. The S.P.10 machine, shown by 
Foundry Equipment, Limited, provided a good 
example of how semi-automatic operation was 
possible even for short runs of shells, the machine 
being designed for quick and easy interchange 
of pattern plates. It is made in single or double 
station type, and can produce about 20 shells 
per station per hour. In the fully-automatic 
field the ‘“* Formatic”” unit shown by Beardsley 
and Piper, Chicago, U.S.A., is representative. 
It can produce 120 shells per hour from one 
pattern plate, greater quantities being possible 
with smaller sizes, when the plate is divided. 


CORE MAKING 


Core-blowing machinery is well known, but 
a newer feature in this field was shown by 
Anton Roper K.G., Diilken, Germany. The 
R6per ‘“ Hansberg coreshooter”’ operates by 
the sudden release of a predetermined quantity 
of compressed air behind the core sand, which 
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js the sand into the core box. Compressed 
eo not enter the core box with the sand, 
-! it is only necessary to vent atmospheric air. 
ar of the boxes is very light, and it is possible 
yse wooden boxes if necessary, when short 
5: are being made. A range of sizes is made, 
om a light bench-type machine to a large 
tomatic type with push-button, control and 
designed to work in conjunction with a roll-over 
core stripper. The machines are also being used 
for cores hardened by the Co, process, and a 
simple gassing apparatus is available. Cores 
reduced on the “ Hansberg ” machine can also 
he COs hardened on a separate automatic 
ing machine, and there is available a fully 
wutomatic combined core “shooter’’ and 


hardener. 
METAL MELTING 


Both the old cold-blast and the newer hot- 
blast cupola were well represented at the fair, 
models and technical information being featured 
by several manufacturers. The ‘“ M.B.C.” 
cupola, developed by the Compagnie Générale 
des Conduites d’Eau, Liége, Belgium, and 
featured at the Fair, is as yet little known in 
Great Britain, but installations have been 
completed or are nearing completion. This 
cupola operates with hot blast, and in appear- 
ance is not unlike a small blast furnace, having a 
closed top, gas offtake and dust collector. Dust- 
free gas is fed to a recuperator, where it is 
burnt for heating the blast. Slagging is con- 
tinuous, the slag being granulated by means 
of the cupola cooling water. Close metallurgical 
control over the metal melted in the cupola is 
claimed, together with the improvement in 
efficiency which is a natural consequence of the 
recovery and use of the waste gases. There is 
also a marked reduction in atmospheric pollution, 
since all the waste gases are cleaned. 

Electric furnaces of both the arc and the 
induction type were featured at the fair, some of 
the smaller examples being shown in operation, 
while full information was available about the 
larger equipment, such as the 150 ton arc furnace 
just completed by Demag-Elektrometallurgie, 
G.m.b.H., Duisburg, Germany. 


FETTLING AND FINISHING 


The cleaning and fettling of finished castings 
is another aspect of foundry work which has 
become increasingly mechanised, and the fair 
provided a large selection of equipment for this 
purpose, ranging from small, rotary-table shot- 
blast machines to fully-automatic plants in 
which the work is carried through on a conveyor. 
Wet-type plants were also featured, and at least 
one manufacturer, the Badische Maschinenfabrik, 
offered a full range of machines, wet and dry, 
air-operated and airless, which can deal with 


castings of all sizes, and also with numerous 
other metal articles such as forgings. Complete 
apparatus for dealing with dust and sludge was 
also available from the same manufacturers. 


NON-FERROUS CASTINGS 


The interests of the non-ferrous founder were 
also catered for at both the fair and the Congress. 
In the works visits arranged as a part of the 
Congress a popular one was to the Volkswagen- 
werke, where in addition to the shell-moulding 
plant for iron castings there are two die-casting 
foundries, one for pressure work and the other 
for gravity. Pressure die-casting machines up 
to 600 tons clamping pressure were shown at the 
fair, some of them in use, and there were some 
outstanding examples of castings produced by 
the pressure process, including a block for a 


405 


6 cylinder engine, weighing, 44 lb. which was 
made in the U.S.A. 


MATERIALS 


The raw materials of the foundry are generally 
speaking too well known to call for comment, 
but here again, both the fair and the Congress 
laid stress on the importance of scientific control 
of quality. The range of auxiliary materials 
shown was very large, and some new products 
were exhibited. Foundry Services, Limited, 
Birmingham, for example, showed an addition to 
their range—a vacuum-processed metallic sodium, 
which is known by the trade name of ** Navac,”’ 
and is available in sealed containers in predeter- 
mined quantities ready for addition to alu- 
minium alloys for the improvement of the 
mechanical properties of the metal. 


DUPLICATE BUSBAR DEVELOPMENT 
A Complete Interlocking System 


To ensure against an interruption of electricity 
supply and to provide a certain degree of 
flexibility it has not been uncommon to install 
duplicate busbar switchboards in important 
substations. The principal advantages of this 
arrangement are that both the busbars and 
the isolating contacts can be earthed for main- 
tenance purposes without interrupting the supply, 
and that the feeder units can be grouped or 
separated to suit the operating conditions. 
Tests on the feeders and other equipment can 
also be made without inconvenience and a 
fault on the busbars will not cause a breakdown 
in continuity. 

The eight-panel switchboard shown in the 
accompanying illustration has been designed by 
Johnson and Phillips, Limited, Charlton, London, 
S.E.7, on the basis of these considerations. 
It consists of that firm’s DBB 16/A duplicate 
busbar units, which are fitted with TDB oil 
circuit-breakers of the vertical isolation pattern 
the certified rupturing capacity being 100 
MVA at 3:3 kV. The plain break type circuit- 
brakers on the two incoming feeder panels have 
a continuous current rating of 800 amperes, 
while that of the circuit breaker on the outgoing 
feeder is half that value. 

To employ the front busbar the circuit breaker 
carriage is withdrawn from its housing. The 
selector is then moved so that the indicator 
shows “ front ” and is padlocked in this position. 
The circuit-breaker carriage (with the breaker 
itself in the “isolated”? and ‘“ withdrawn” 
position) is next pushed into the housing until 
a “stop” is encountered. The interlock slide 
bolt can now be located into the registering 









- large. 
S and 












shown 
inging 
large, 

high 
vn by 



















Eight-panel duplicate 
busbar switchboard for 



















important _sub-stations. 
By use of a duplicate 
switchboard both the bus- 
bars and the isolating 
contacts can be earthed 
for maintenance without 































interrupting the supply, 
and the feeder units can 
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te suit the operating 
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hole in the indicator plate, thus allowing the 
winding handle to be placed on its shaft and 
the breaker raised to the service position. 

To employ the rear busbar, the selector is 
moved to indicate rear and the carriage is then 
pushed into the housing until a second “ stop ” 
is encountered. To lower the breaker to the 
‘* isolated’ and “ withdrawn” position this 
procedure is reversed in both cases. 

To prevent unauthorised operation the inter- 
lock slide bolt can be padlocked so that the 
breaker cannot be moved from the selected 


position. It can also be padlocked in the 
** plugged-in,” earthed or isolated positions. 
Moreover, the busbar selector must be pad- 


locked in either the front or rear position and the 
isolated safety shutters can be similarly secured 
when earthing circuits. 

Other interlocks ensure that it is impossible 
to raise or lower the breaker into or out ofa 
plugged-in position unless it has been previously 
tripped and that a breaker cannot be plugged 
into a busbar other than that selected. 


x * * 


ICE IN AIRCRAFT TURBINES 


The engine “ flame-out ” troubles that have been 
encountered at high altitude over Africa during 
the Britannia’s proving flights with the British 
Overseas Airways Corporation have drawn 
attention to a new form of icing hazard which 
may beset turbine engines other than the Proteus, 
on which it was first encountered. An investi- 
gation has been carried out by Bristol Aero 
Engines, Limited, Filton. Dry-ice crystals are 
usually encountered in cumulo-nimbus cloud 
formations, at high altitude. Such crystals 
may sometimes be as large as hailstones. Unlike 
the “‘ wet’ ice more often met with in airline 
flying, the dry ice crystals do not stick to the metal 
surfaces of the aircraft, and are not therefore 
readily melted by heated intake surfaces. 

The Bristol company have used dyes to trace 
the path of the dry-ice crystals through the engine, 
and have found that they can accumulate in 
recesses and openings. Such accretions of dry 
ice may be dislodged by manoeuvres or by partial 
melting, and may then enter the combustion 
chambers and extinguish the flame. There has 
been no difficulty in relighting, in fact it is often 
brought about automatically from the adjacent 
unaffected chambers. 

To overcome this trouble on the Proteus engine 
the intake duct has been redesigned so that all 
air off-takes—for wing de-icing, the cabin air 
system, and cooling air for electrical com- 
ponents—are now completely isolated from the 
air entering the engine. Recesses have been 
filled in, and the pylons bridging the inner and 
outer intake skins are now heated. Drains are 
provided to lead away any water collected. 
Thus, it is believed, all pockets have been 
eliminated in which dry ice can accumulate. 





Michaux-Perraux steam motor cycle (1869). 


Book Reviews 


A compact single-cylinder 
steam engine installed in the Michaux velocipede, or ‘‘ bone-shaker,”’’ 
drove the rear wheel by means of pulleys and a flexible belt. 


practice. 


ENGINES ON TWO WHEELS 


The History and Development of Motor Cycles, 
as Illustrated by the Collection of Motor 
Cycles in the Science Museum. Part I. 
Historical Survey. By C. F. CAUNTER. The 
Science Museum, South Kensington, London, 
S.W.7, and H.M. Stationery Office, Kingsway, 
London, W.C.2. (4s.) 

This book is a companion volume to The History and Develop- 

ment of Cycles . . ., by C. F. Caunter, which was reviewed in 

’ ENGINEERING on April 20, 1956 (page 240), and completes the 

historical review of two-wheeled personal transport. The two 
books could well be read in sequence, though each one is entirely 
self-contained. 
The motor cycle, the logical and obvious develop- 
ment of the pedal cycle, goes back further in 
conception than may be generally realised, but 
really intensive development of the machine 
has only taken place over the last fifty years or so. 
A French cartoon of 1818 suggested the addition 
of a steam engine and boiler to the foot- 
propelled hobby-horse which was then becoming 
popular, though it gave no technical details, 
and it is unlikely that the idea was ever tried. 
It was not until 1869 that the first known motor- 
ised cycle was made. This was a French 
Michaux velocipede with a_ single-cylinder 
Perraux steam engine mounted in the frame 
and driving the rear wheel through pulleys and a 
flexible belt. It was quite a practical machine 
for its time, but was not developed commercially. 
A few other steam driven machines appeared, 
but in 1885 Gottlieb Daimler produced his first 
internal-combustion engine driven motor cycle, 
and by the 1890's petrol-engined machines were 
in regular production. The steam motor cycle 
gradually disappeared from that date onwards. 

In Britain the use of mechanically propelled 
vehicles of any kind on the roads was virtually 
impossible until the repeal, in 1896, of the absurd 
legislation of the 1860’s, and the abolition of its 
symbol, the man with the red flag. Before 
1896 the motor cycle had been pioneered in 
France and Germany; between 1900 and 1914 
the British manufacturers, and in particular 
the specialist engineers of Coventry, Birmingham 
and Wolverhampton, came into their own and 
gave the British motor cycle the reputation of 
being the best available. 

Progress had been fairly slow up to about 
1900, though some of the essential features of the 
machines of to-day had appeared. The pneu- 
matic tyre of J. B. Dunlop, for example, patented 
in 1888, was in general use by about 1895, and 
the magneto ignition systems pioneered by 
F. A. Simms and Robert Bosch date from 
around the turn of the century. It was during 
the period 1909 to 1914 that technical develop- 


ments occurred which formed the basis on 
which motor cycles have been made ever since. 
The period in question started with machines 
of the simple, 34 h.p., single-cylinder, belt-driven 
type enjoying great popularity, and ended with 
the availability of advanced machines such as 
the 34 h.p. Sunbeam with three speeds, kick- 
starter, hand-operated clutch and totally-enclosed 
chain drive. The use of cylinder capacity as 
a basis for size classification, as practised to-day, 
was also adopted during this period. 

There was, naturally, little of interest to 
report between 1914 and 1919, but from the 
latter year onwards developments proceeded 
apace, in engines, accessories and complete 
machine types. By about 1930 the motor 
cyclist was faced with a wide choice of machines, 
engines and accessories. Such items as overhead 
valve engines, V-twins, horizontally-opposed 
twins, four cylinder engines, and two-stroke 
models were all in preparation, carburettors 
were simple and efficient, several being of the 
“automatic” type, with single-lever control. 
Three and four-speed gearboxes were common- 
place, some with foot-operated change-speed 
levers. Kick-starters were universal, the old 
method of starting, aptly described as “ run- 
and-vault ’ having gone for good. 

By 1939, as Mr. Caunter says, the motor 
cycle “...had achieved its full impact upon 
social life.” It was fully accepted in Great 
Britain and on the Continent as a cheap and 
practical form of personal transport, though in 
America its use had declined because of competi- 
tion from the motor car. A feature of the 
history of the motor cycle, which is not found 
in any other branch of technological history, is 
that it has not been widely adopted solely because 
of its usefulness and economy. It also serves 
another need, experienced in varying degrees 
by different people—the need for adventure, and 
it serves this need at a price which the majority 
can afford to pay. The ubiquitousness of the 
post-war motor scooter is evidence that the 
motor cycle in one form or another remains in 
great popular demand. The motor cycle is 
essentially a personal possession; it can give 
much pleasure and it can, or at least it could 
in the past, do quite the opposite at times. 

Because the motor cycle has developed so 
rapidly in comparatively recent years a man 
does not need to be very old in order to remember 
some primitive types. It is perhaps to those who 
have owned (or still own) motor cycles, that the 
book will appeal most, though it can be recom- 
mended to anyone with even a moderate interest 


Daimler motor cycle (1885). 
combustion engine, as in Gottlieb Daimler’s design, later became standard 
Petrol-engine machines were soon in regular production, 
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The use of a vertical air-cooled interna). 


Sunbeam 487 c.c. motor cycle (1950). — Rear 

springing and a totally enclosed twin-cylinder 

vertical engine unit contribute to the comfort and 
elegance of this modern machine. 


Velocette L.E.200 motor cycle (1953). Refine- 

ments such as enclosure of the working parts and 

a silent water-cooled engine with shaft drive made 

the motor cycle suitable not only for pleasure and 
sport but also for business use. 


The ubiquitous motor scooter has achieved im- 
mense popularity since the war. The clean lines, 
simplicity, convenience, easy maintenance and 
inherent safety of these machines are well-illus- 
trated by this view of a Lambretta. 
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ological history. Those whose experi- 

with motor cycles go back a few years 
“. much in the book to remind them of 
= jeasures and trials. The manufacturers’ 
po alone, some of them still household 
= while others are half-forgotten, will evoke 
wor’ memories; B.S.A., A.J.S., Matchless, 


in techn 





mui oh, Humber, J.A.P., Douglas, Zenith, 
audge-Multi, Sunbeam, P. & M., Norton, 
Velocette, these are only a few of the names 


hi d to make the motor cycle what it is 
oe “* illustrations, of which there are 
a ‘will remind more than one reader of 
V-belts which slipped and broke, of rim-brakes 
which did not work in wet weather, and of 
acetylene lights which went out every time the 
machine passed over a bump in the road. ; 
It is not on its memory-provoking merits 
alone that the book is recommended. In this 
connection it will no doubt afford pleasure to 
many readers, but it should be pointed out that 
the book, like other Science Museum publica- 
tions, is a serious historical study, and it lives 
up to the reputation which the publications of 
that Museum have gained. It is concise and 
’ Standar4 to the point, but still eminently readable; it is 
uction, well illustrated, and its price is reasonable. 
There is an adequate index, a chronology which 
acts as a summary of the book, and a biblio- 
graphy. Like its companion volume on bicycles, 
the book would be improved if direct textual 
reference were made to the illustrations. As it is, 
a reader must look through the plates for an 
illustration of a particular machine mentioned 


in the text. 
x xk * 


NEW BOOKS 


Some of the books noticed here are selected for 
extended review in ENGINEERING. 





Rear Centre Lathe Work. By C. Monpay. The Machinery 
‘Vlinder Publishing Company, Limited, National House, 
prt and West-street, Brighton, 1. (18s. 6d.) 





Although one of the oldest types of machine tool, the 
centre lathe still forms an important part of any 
workshop. The purpose of this book is to review, in 
detail, some of the latest centre lathes and to give a 
general account of their operation in the light of 
modern requirements. After dealing with the 
construction of lathes and with some types, the 
author describes tools in general use. The remain- 
ing chapters are devoted to different kinds of work 
that are normally carried out in a lathe. 
Electric Circuit Theory and-the Operational Calculus. 
By JoHN R. Carson. Second edition. Chelsea 
. Publishing Company, 552 West 18\st-street, New 
oa York 33, N.Y., U.S.A. (1.88 dols.) 
This is a reprint of a course of 15 lectures given 
during the spring of 1925 at the University of Penn- 
sylvania, After the first chapter, on the fundamentals 
fine- of electric circuit theory, the author proceeds to 
‘oa an exposition of the Heaviside operational calculus, 
which occupies the next five chapters. The remainder 
nade of the work deals with advanced problems of electric 
and circuit theory and, in particular, with the propagation 
of current and voltage in transmission systems. 
The final chapter is concerned with the application 
of the Fourier integral to circuit theory. 


The Surface Water Year-Book of Great Britain, 
1953-54. Ministry of Housing and Local Govern- 
ment, and Scottish Office. H.M. Stationery 
Office, Kingsway, London, W.C.2. (30s.) 

The latest issue of the Surface Water Year-Book 

shows the growing knowledge that there is of Britain’s 

water supplies. The new edition adds records for 
another 21 gauging stations, bringing the total up to 

102. There is also a new table showing the duration 

of flows of certain magnitudes in eight rivers. Another 

innovation is the recording of natural water tempera- 
tures of the Bristol Avon and the Test. This work 
3a Start towards the compilation of water tempera- 
ture records which may throw light on various tem- 
perature, problems, such as the behaviour of salmon 
and the effect of pollution on fish life. The informa- 
tion given is useful for deducing the water which 
can reasonably be withdrawn from the rivers for use, 
and also for the construction of flood control works. 


The Theory of Prestressed Concrete Design : Static- 
ally Determinate Structures. By HENRY J. Cowan. 
Macmillan and Company, Limited, St. Martin’s- 
street, London, W.C.2. (36s.) 

During the past 10 years, prestressed concrete has 
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grown from being a specialist’s expedient to being a 
regularly accepted material to be used by any com- 
petent structural designer—though, as in any field, 
specialist experience is desirable, if full advantage of 
the medium is to be achieved. Dr. Cowan’s book is 
intended to deal specifically with direct design as 
distinct from checking an assumed or proposed 
structure. Much of the contents are published in 
book form for the first time, and are based on notes 
compiled for a final-year degree course at the Univer- 
sity of Sheffield and for a post-graduate course for 
practising designers. 


The Chemistry of Cement and Concrete. Revised 
edition of Lea and Desch. By F. M. Lea. 
Edward Arnold (Publishers) Limited, 41 Maddox- 
street, London, W.1. (70s.) 

In order to take in the many advances made in the 

knowledge of the physical and chemical properties 

of cement and concrete during the past 20 years, 
since the previous edition was first published, the 
new edition of Lea and Desch has been largely 
re-written. The text is intended to cover the title 
fully in a practical fashion, in respect of both the 
manufacture and use of the materials. As such, it is 
addressed not only to scientists concerned with the 
technology of the silicates, but also to those who have 
to use the materials on civil engineering contracts. 

The text is fully documented throughout by foot- 

notes directing the reader to further sources of 

information. 


Architectural Construction: The Choice of Struc- 
tural Design. By THEODORE CRANE. John Wiley 
and Sons, Incorporated, 440 Fourth-avenue, New 
York 16, N.Y., U.S.A. (10 dols.); and Chap- 
man and Hall, Limited, 37 Essex-street, London, 
W.C.2. (80s.) 
The new volume, re-written to take in developments 
since the first edition was originally compiled in 
1947, is designed to be an up-to-date survey of 
building methods available in the United States. 
Among other features, it discusses contemporary 
fireproofing methods for steel-framed buildings, as 
well as heating and ventilation problems. Primarily, 
however, it is intended to assist designers to make the 
best choice for the structural portions of a building, 
discussing the advantages under differing conditions of 
climate and circumstances of the various materials 
now available. The book is written principally for 
the benefit of architects and builders. 


x *k * 


TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Two and Three-Dimensional Engraving. Scripta 
MACHINES A GRAVER, Paris. British Agents: 
Acsars_ Ltp., 57a Holborn-viaduct, London, 
E.C.1. Simplified version of the manufacturers’ 
pantograph engraving machine, designed for low- 
cost, general-purpose work. It has two ratios, 
2 to 1 and 4 to 1, and can be used for straight work 
or for circular engraving with a dividing head. 
An electric etching head is also available for use 
on hardened steel. Suitable jointing in the panto- 
graph allows the machine to be used for three- 
dimensional work. Illustrated leaflet. 


Stainless-Steel Products. STAINLESS STEEL FABRI- 
CATORS’ ASSOCIATION OF GREAT BRITAIN, Chamber 
of Commerce, 95 New-street, Birmingham. The 
second (1956) edition of the official Directory of 
the Stainless Steel Fabricators’ Association of 
Great Britain. Its main sections comprise: a 
list of members of the Association, a classified 
list of their products, illustrated announcements of 
members, and an advertisement supplement. 
Clothbound book of 128 pages containing numerous 
illustrations. (Price 10s. 6d.) 


Thermal and Sound Insulation. NEWALLS INSULATION 
Co. Ltp., Washington, County Durham. _Tech- 
nical and other data on heat, cold and sound 
insulation procedures and materials, including 
insulating bricks, combined heat and sound 
insulation on board ship, sprayed asbestos insula- 
tion, noise reduction and acoustic treatment, and 
mattresses, slabs, boards and felts for heat and 
cold insulation. Clothbound illustrated compen- 
dium of upwards of 250 pages. 

Iron Phosphate Process for Steel and Zinc. THE 
WALTERISATION Co. Ltp., Waddon Marsh-way, 
Purley Way, Croydon, Surrey. The firm’s C.1. 
process for combating corrosion converts the 
surface of iron and steel or zinc into an insoluble 
crystalline coating of iron phosphate. The coating 
is then treated by impregnating it with stain, oil, 
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lanoline, varnish or wax; or finished by painting. 
Illustrated folder giving particulars on how to 
operate the process and the plant required. 


High-Chromium Alloy Castings. DeEwRANCE AND Co. 
Ltp., Great Dover-street, London, S.E.1. The 
physical properties and recommended services of 
“* Endewrance”’ cast alloys, containing high carbon, 
chromium, nickel, iron, silicon, molybdenum and 
other elements, according to the intended applica- 
tion. The alloys are for use where heat, abrasion, 
corrosion and erosion resistant qualities are 
necessary. Illustrated folder. 


Non-Destructive Testing of Steel Castings. BritisH 
STEEL FOUNDERS’ ASSOCIATION, Broomgrove Lodge, 
Broomgrove-road, Sheffield, 10. | Non-destructive 
testing of steel castings; outlines of the principal 
methods now in use are given, including surface- 
flaw detection, radiography, magnetic and elec- 
trical sorting, proof loading, ultrasonic flaw detec- 
tion and pressure testing. Illustrated bulletin. 


Dished and Flanged Ends. G. A. Harvey & Co. 
(LONDON) Ltp., Greenwich Metal Works, Wool- 
wich-road, London, S.E.7. Lists of dimensions 
and other data regarding the firm’s ** Rotaprest ” 
ends in mild, alloy and clad steels, and in copper, 
brass, and other non-ferrous metals, and of die- 
pressed dished and flanged ends normally available 
from stock. Illustrated brochure. 


Heat-Treatment of Aluminium-Alloy Castings. ALAR 
Ltp. (a technical association of light-alloy refiners), 
3 Albemarle-street, London, W.1. Revised edition 
of Alar data sheet: ** Notes on the Heat-Treatment 
of Aluminium-Alloy Castings,” which replaces the 
1950 issue. The amended tables now contain the 
new heat-treatable alloys added during the recent 
revision of B.S.1490. Perforated data sheet. 


Welding Electrodes. LincoLN ELectric Co. Ltp., 
Welwyn Garden City, Hertfordshire. Guide to 
the selection of the welding electrodes made by the 
firm, with technical data. Details of arc welders 
with dual continuous control and semi-automatic 
operation. Welding cables and accessories, includ- 
ing protective lenses, shields and clothing. _ Illus- 
trated booklet. 


High Vacuum Rotary Piston Pumps. N.G.N. 
ELECTRICAL Ltp., Cawdor-street, Patricroft, Man- 
chester. New high-vacuum rotary piston pumps of 
novel design. Quietness. High pumping speeds. 
Ultimate vacuum of 0:002 mm. of mercury. 
Electrically driven in five sizes from 1 to 12 cub. ft. 
per min. Illustrated leaflet. 


Contact Bi-Metal Strip. JoHNSON, MATTHEY & Co. 
Ltp., 73-83 Hatton-Garden, London, E.C.1. 
Information on the availability and use of contact 
bi-metal strip and finished bi-metal contacts, in 
which the contact surfaces are integrally bonded 
to the backing material. Electrical engineering 
data sheet. 

Information on Lead. LEAD DEVELOPMENT ASSOCIA- 
TION, Eagle House, Jermyn-street, London, S.W.1. 
New periodical publication entitled Lead News, 
the object of which is to supply authoritative 
information to industrial and commercial users 
on the many ways in which lead can be employed in 
modern production techniques. 

Metallic Recuperators. NEWTON, CHAMBERS & Co. 
Ltp., Thorncliffe, near Sheffield. ‘ Needle” 
recuperators for application to all types of indus- 
trial furnaces, whether fired by solid, liquid, or 
gaseous fuel, and suitable for preheating both air 
and fuel gas. Illustrated brochure. 

Steel Castings. K. & L. STEELFOUNDERS AND 
ENGINEERS Ltp., Letchworth, Hertfordshire. Stan- 
dard steel castings for general purposes and for 
resistance to effects of corrosion and heat. Charts 
showing specification designations, chemical com- 
positions and mechanical properties. 

Induction Melting Furnace. Birtec Ltp., Tyburn- 
road, Erdington, Birmingham, 24. Mains-fre- 
quency coreless induction melting furnace for 
melting .and alloying ferrous and non-ferrous 
metals. Its design and operation. Illustrated 
folder. 


Telephone Exchange. AUTOMATIC TELEPHONE AND 
E.ectric Co. Lrp., Strowger Works, Liverpool 7. 
Unit type private manual branch telephone 
exchange for up to 20 public lines and up to 
200 extension lines. Technical details. Illustrated 
leaflet. 


Seed Cleaning. THOMAS RoBINSON & Son, Ltp., 
Rochdale. Re-styled pre-cleaner and_ grader, 
suitable for various types of grains and seeds. 
Illustrated page for loose-leaf catalogue. 


Flour Milling Machinery. THOMAS ROBINSON & 
Son, Ltp., Rochdale. Descriptions of new and 
re-modelled flour milling plants, large and small, 
in many parts of the world. Illustrated brochure. 
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DEVELOPMENTS IN THE DESIGN OF 
COMMERCIAL VEHICLES 


The 18th International Commercial Motor 
Transport Exhibition at Earl’s Court, London, 
is the largest yet held: the largest exhibition in 
terms of floor area ever staged by the Society of 
Motor Manufacturers and Traders, and probably 
the largest covered commercial show ever held, 
anywhere. There are over 440 stands, showing 
vehicles, bodywork, accessories, components, 
transport and service equipment, from Britain, 
United States, Sweden, Holland, Czechoslovakia 
and Germany. 

It is the exhibition of a buoyant industry which 
has not been affected nearly as seriously as the 
private car industry by the credit squeeze at 
home and the restriction of markets overseas. 
Figures for the first six months of this year show 
that Britain remains by a large margin the 
second greatest maker of commercial vehicles 
in the world, and the second largest exporter 
after the United States. Of the 178,000 vehicles 
made in the half year, 83,600 were exported. 
Since sales have to be won by giving the customer 
what he wants, it is perhaps inappropriate to 
criticise the multiplicity of types, but it is rather 
surprising to find that the Motor Transport 
Buyers Guide lists nearly 850 separate models. 
Austin alone build more than 20 basic models, 
making nearly 100 separate vehicles, and Morris 
have a similar range. Much effort has to be 





Fig. 1 The front suspension of the Atlantean 


78 seater bus incorporates double wishbones and tor- 
sion bars which are actuated by the lower wishbone. 


expended to enable operators to work as profit- 
ably as possible within changing official res- 
trictions, and this is reflected in several new types 
of goods and passenger vehicles. 

Weight is being cut by greater use of unit 
construction and of light alloys and plastics. 
Suspension of passenger vehicles is at last 
being improved, and Diesel engines continue 
their advance, being installed on several more 
light vehicles. Braking is being improved by 
the wider adoption of compressed air actuation, 
and power steering is offered on many vehicles. 
Other steps towards easier driving include 
automatic clutches on small vehicles and the 
extensive use of semi-automatic or fully auto- 
matic planetary gearboxes for large vehicles, 
together with fluid couplings or centrifugal 
clutches. Driver comfort is being studied by the 
provision of better cabs and seats, better vision, 
and the inclusion of heaters and demisters. 


LONGER BUSES 


Permission to increase the length of four- 
wheeled double decker buses to 30 ft. has pro- 
duced several new types, the most interesting 
being Leyland’s 78 seater Atlantean, details of 
which are shown in Figs. | to 4. It is a unit- 


construction vehicle with rear engine and front 
The chassis 


entrance ahead of the front wheels. 





Fig. 2 Variable-rate springs on the rear suspen- 
sion of the same vehicle have been adopted to 
give improved riding under all loads. 








Fig. 3 The chassis of the Atlantean is an independent unit and has a flat floor 14 in. above the 
ground. Entrance is at the front. 
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portion, illustrated in Fig. 3, can be dri 
separately, and consists of a light fabri > 
sub-frame stiffened by a completely flat 
only 14 in. from the ground, which jis maa 
possible by the adoption of independent 
suspension and the use of a rear engine in 
conjunction with a drop-centre double-redycsi 
rear axle with offset differential. The 
has a steel frame with stressed interior panels y 
aluminium. Power-operated doors are 

the control of the driver, giving the Conducto, 
more time to collect fares. This is a feature whic, 
is gaining popularity and, if universally 
would cut road casualties by about 6,009 
annum, for that is the number of people kill, 
or injured through boarding or alighting cape. 
lessly from public service vehicles in this country 
All windows are fixed, the vehicle being heat 
and ventilated by a system of ducts under contr, 
of the conductor, drawing fresh air (heated q 
required) from the engine fan and radiator, 

The engine is a normal Leyland 6 cylinde, 
direct-injection unit of 125 b.h.p. mount 
transversely, and driving by way of a Leylan 
centrifugal clutch or fluid coupling an air-operate 
Pneumo-cyclic 4 speed gearbox with steering 
column control. A debatable feature is th 
exhaust system (Fig. 4) taken up inside th 
body structure to a silencer at the rear of th 
top deck, and then out through the roof. This 
is supposed to prevent atmospheric pollution 
at ground level, but anyone who has followed, 
French Diesel truck with top exhaust up a hill 
will have noticed how part of the black exhaus; 
cloud falls back to earth. 

Front suspension is by double wishbone and 
torsion bars (Fig. 1), and rear suspension is by 
high-mounted half-elliptic springs, supplemented 
by radius arms to take torque (Fig. 2). Unladen 
weight is 74 tons. 


LOW OVERALL HEIGHT 


Another interesting double decker is th 
A.C.V. Bridgemaster, on the Crossley stand, 
designed for routes where low bridges ar 
encountered, and using many features already 
seen on the LTE Routemaster. It has 72 seats, 
and an overall height unladen of 13 ft. 6in. The 
body is a unit structure in light alloy, with two 
steel sub-frames attached underneath; on 
carries the 7-68 litre 103 b.h.p. Diesel engine 
and transmission which incorporates a four 
speed synchromesh gearbox, together with the 
steering and front suspension; the other carries 
the drop centre rear axle, the double reduction 
gears and the offset differential. The heavily 





Fig. 4 The exhaust system is unusual in this 


country as it is led up to the roof. 
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Fig. 5 In the front suspension of the ‘‘ Bridge- 
master’? wishbones are used in conjunction with 
helical springs. 


offset transmission line permits a sunken centre 
gangway on the lower deck. Independent 
suspension by coil springs and wishbones has 
been used in the front as shown in Fig. 5, and 
coil spring suspension at the rear as in Fig. 6. 
This vehicle weighs 7 tons 114 cwt. unladen. 

Dennis also show the latest version of their 
Loline bus for low bridges, using the offset 
transmission line and sunken lower-deck gangway 
as originally developed in the Bristol Lodekka. 
Daimler and A.E.C. are also among those who 
have built new chassis for normal height buses 
to the new 30 ft. length. A.E.C. have switched 
to diaphragm air brakes with separate reservoirs 
for front and rear, as they no longer consider 
vacuum braking adequate for this type of 
vehicle. 

TRUCKS 

The constant effort to improve operating 
margins within the framework of the regulations 
is exemplified by the Atkinson four-wheel- 
steered six-wheeler truck chassis for operators 
who are restricted by the terms of their licences 
to vehicles of 5 tons unladen weight. This in 
theory enables them to run with up to 15 tons 
payload instead of 9’ tons with a _ two-axle 
vehicle. 

Thorneycroft have produced an improved 
Trusty four-wheeler, weighing 3} tons in chassis 





Fig. 7 _A new-comer to the Rootes range is the 
four-cylinder Commer/Karrier Diesel engine which 
develops 54 b.h.p. and runs on a four-stroke cycle. 


Fig. 6 (right) The rear 
sub-frame carries the rear 
axle which also uses heli- 
cal springs in the sus- 


pension. 


form, for the new permitted gross weight of 14 
tons, using a 7-9 litre engine giving 109 b.h.p. 
There is also a new rigid 8 wheeler Trusty with 
the latest 9-83 litre Diesel engine giving 130 b.h.p., 
which weighs 6 tons 14 cwt. in chassis form and 
is designed to operate under the new 24 ton 
limit. A.C.V. have also modified their Mercury 
for the 14 ton limit which has meant using 
heavier frame, axle, brakes and _ tyres. 

A new model from the B.M.C. is a 7 ton short 
wheelbase tipper, with a 5-1 litre Diesel engine 
giving 90 b.h.p., power assisted steering, vacuum 
servo braking, four-speed constant-mesh gear- 
box, and Eaton electrically controlled two-speed 
axle. 


ENGINES AND TRANSMISSION 


Among the engine developments is the use 
of the German Eberspacher exhaust driven water 
cooled centrifugal blower to raise maximum 
power of the Meadows 10-35 litre oil engine from 
135 to 185 b.h.p. at a governed speed of 1,800 
r.p.m. Maximum torque is raised from 420 
to 540 Ib.-ft. at 1,300 r.p.m. 

Wellworthy are offering their Ricardo-designed 
positive displacement supercharger, which lifts 
both ends of the torque curve. It is a barrel- 
type swashplate unit with 
cylinders round a Z crank. Aluminium pistons 
are maintained in aluminium bores without 
metal to metal contact, supported on piston 
rods attached to the wobble plate. The unit 
is 20 in. long, 9-7 in. in diameter, and weighs 
80 lb. 

Rootes have a new smaller Diesei engine as an 
alternative to petrol in 15, and 25 cwt. and 2 ton 


seven pairs of 


SECTION X-X (e—— — 
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It is a 2-26 litre, 


vehicles, illustrated in Fig. 7. 
4 cylinder unit and departs from current Rootes 
practice as it works on the four-stroke cycle 
using the Ricardo Comet III air cell combustion 


chamber. It is the first engine to use the new 
C.A.V. distributor-type rotary injection pump 
and develops 54 b.h.p. 

In the transmission field, two-pedal control 
comes to small Standard vehicles, with the 
introduction of the Newton centrifugal clutch 
in conjunction with a vacuum servo withdrawal 
piston, worked by inlet manifold depression and 
electrically controlled by a contact on the gear 
lever knob. 

As it has been found that in modern city 
traffic, a bus may need 4,000 gear changes a day, 
there is every reason to simplify the process, 
and the A.E.C. Monocontrol (fluid coupling 
and air-operated epicyclic Wilson gearbox) or 
the Leyland Pneumo-cyclic (fluid coupling or 
centrifugal clutch with air-operated epicyclic 
gearbox) systems illustrate the trend. 

Self Changing Gears Limited, have a new 
8 speed compound planetary transmission, with 
a new auto-control unit responsive to road 
speed and torque loading. The driver can over- 
ride it instantly by means of a hand control, as 
for example to obtain engine braking downhill. 
There is also a combined fluid coupling and 
centrifugal clutch, to give a smooth getaway, 
but to cut out the slip at normal running speeds. 
The centrifugal clutch is an expanding type, with 
the shoe carrier on the output side so as to main- 
tain engine braking downhill. 

Rolls-Royce are showing their torque con- 
verter for heavy vehicles, made under Twin Disc 
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Fig. 8 Power-assisted steering is now available in several forms: that made by Lockheed’s is 


shown here. 


It can be applied to existing vehicles without modifying the steering gearbox. 
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licence, with three sets of vanes and two stators. 
A_ heavy-duty version of their automobile 
transmission made under Hydramatic patents 
is used on a Dennis fire-engine and a Harrington 
coach, and there is a two-speed synchromesh 
transfer gearbox for mounting behind it to give 
an increased torque spread where required. 
The gearbox is also suitable for industrial use, 
providing one full-power take-off and two 
restricted power auxiliary take-offs, all with 
synchromesh engagement. 

With the wide acceptance of power-assisted 
steering there is a demand for a unit which can 
be adapted easily to existing layouts. Both 


Girling and Lockheed now make jack-type 
units, the latter being shown in Fig. 8, for fitting 
between steering linkage and frame. The 
Girling unit, the first all-British type, is now 
available in various forms. There is a two-piece 
type with ram and control valve as separate unit, 
and there is a rotary control valve for incor- 
poration in the steering column, or even in the 
steering wheel. This is intended for four-wheel 
steering vehicles, where unified control will 
ensure equal steering effort on the two rams. 
Clayton Dewandre are also showing two types 
of power assisted steering, one using air pressure, 
and the other hydraulic. 


NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 
LONDON 

Film Evening. North East London Branch. 
Ilford. Mon., Oct. 1, 7.30 p.m. 

** Recent Developments in Resistance Welding Applications,” 
by C. A. Burton. West London Branch. 134 King-street, 
Hammersmith, W.6. Tues., Oct. 2, 7.30 p.m. 

ssi Temperature Indication and Control,’ *by C. Dupen. North 
London Branch. 677 Green Lanes, Harringay, N.4. Tues., 


Angel Hotel, 


South London Branch. 
Thurs., Oct. 4, 


by S. J. Emerson. 
Broad Green, Croydon. 


** Electrical Safety,” 
Half Moon Hotel, 
p.m. 
GLASGOW 
Discussion on ‘* Switchgear.’”’ Glasgow Branch. Institution 
of Engineers and Shipbuilders in Scotland, 39 Elmbank-crescent, 
Glasgow, C.2. Wed., Oct. 3, 8 p.m. 
MANCHESTER 
Debate on “* Automation.” 
Club, Albert-square, Manchester. 
PRESTON 
“Water for the Extinguishment of Oil Fires in Electricity 
Stations,” by H. Hoyle. Preston Branch. R.A.F.A. Club, 
East View, Preston. Wed., Oct. 3, 7.30 p.m. 
SHEFFIELD 
“Beam Engines and Other Railway Antiquities,” by G. 
Jones. Sheffield Branch. Royal Victoria Station Hotel, 
Sheffield. Mon., Oct. 1, 7.30 p.m. 


British Institution of Radio Engineers 
CHELTENHAM 
“ Television Lighting Effects,’ by A. E. Robertson. South 
Midlands Section. North Gloucestershire Technical College, 
Cheltenham. Fri., Oct. 5, 7 p.m 
MANCHESTER 
» “Education for Electronics,’ by R. H. Garner. North 
Western Section. College of Technology, Sackville-street, 
Manchester, 1. Thurs., Oct. 4, 6.30 p.m. 


British Interplanetary Society 


Manchester Branch. Engineers’ 
Wed., Oct. 3, 7.30 p.m. 


LONDON 
“The Study of the High Atmosphere in the International 
Geophysical Year,’’ by Professor H. S. W. Massey. Caxton 
Hall, off Victoria-street, S.W.1. Sat., Oct. 6, 6 p.m. 


Building Centre 


LONDON 
Films on “ Factory Insulation.””’ Wed., Oct. 3, 12.45 p.m. 
Chemical Society 
MANCHESTER 
“Corrosion Fatigue,” by Dr. U. R. Evans. Manchester 


Branch. Joint meeting with the Royal Institute of Chemistry 
and the Society of Chemical Industry. The University, 


Manchester. Fri., Oct. 5, 6.30 p.m. 
Illuminating Engineering Society 
LONDON 
Presidential Address on “‘ Lighting and Social History,” by 
W. E. Harper. Royal Institution, Albemarle-street, W.1. 
Tues., Oct ae 6 p.m. 
EDINBURG 


“* Light rans for Colour Matching,” by E. E. Miles and 
D. C. Peach. Edinburgh Centre. Y.M.C.A., 14 South St. 
oi ties -street, Edinburgh. Wed., Oct. 3, 6.15 p.m. 
“Light Sources for Colour Matching,” by E. E. Miles and 
D. C. Peach. Glasgow Centre. Institution of Engineers and 
Shipbuilders > Scotland, 39 Elmbank-crescent, Glasgow, C.2. 
Thurs., Oct. 
NEWCASTLE- UPON-EYNE 
Chairman’s Address by P. S. J. Underwood. Newcastle-upon- 
Tyne Centre. Department of Electrical Engineering, Grey 


reopen — s College, Newcastle-upon-Tyne, 1. Wed., Oct. 3, 
Incorporated Plant Engineers 
LONDON 
“* Treatment and Disposal of Industrial Effluent,” by J. Lakin. 


London Branch. Royal —. ved = John Adam-street, 
Adelphi, W.C.2. Tues., Oct. 2, 7 


EDINBURGH 
Discussion on “ Incentives for Maintenance.” Edinburgh 
— 25 Charlotte-square, Edinburgh. Tues., Oct. 2, 
p.m. 
LEICESTER 
Discussion on ‘‘ Power Transmission.” Leicester Branch. 
— College of Art and Technology, Leicester. Wed., 
p.m. 
PETERBOROUGH 
“* Design of Condensing and Feed Heating Plant,”’ by J. Denton. 


Peterborough Branch. White Lion Hotel, 

Peterborough. Thurs., Oct. 4, 7.30 p.m. 
SOUTHAMPTON 

Brains Trust Meeting. Southern — 

Southampton. Wed., Oct. 3, 7.30 


Institute of iets: Seen 
COVENTRY 
** Automation,” 


Church-street, 


Polygon Hotel, 


by Frank C. Auliffe. Coventry Section. 


Craven Arms Hotel, High-street, Coventry. Thurs., Oct. 4 
7.30 p.m. 
Institute of Marine Engineers 
LONDON 
Presidential Address on ‘‘ Marine Engineering as a Part of the 
es — 
p.m 


by Sir Donald F. Anderson. Tues., 


t. 9, 5.30 





LIVERPOOL 
**Some Teething Troubles in Post-War Reduction Gears,”’ by 
S. Archer; and ‘* Some Considerations of Wear in Marine 
Gearing,” by Dr. W. H. Darlington. Merseyside and North 
Western Section. Liverpool Engineering Society, 9 The 
Temple, 24 Dale-street, Liverpool. Mon., Oct. 1, 6.30 p.m.* 


Institute of Petroleum 
LONDON 
“Le Havre- Paris Pipeline,” by J. B. Capdeville. 
5.30 p.m.* 


Wed., Oct. 3, 


institute of Road Transport Engineers 

LONDO 

yore ¥ General Meeting and Film Display. Royal Society 

of Arts, John Adam-street, W.C.2. Thurs., Oct. 4, 6.30 p.m. 
GLASGOW 

“* Operation and Development of Disc Brakes,” by T. J. Phipps. 

Scottish Centre. Institution of Engineers and Shipbuilders in 

oe 39 Elmbank-crescent, Glasgow, C.2, Mon., Oct. 1, 


7.30 p. 

NORWICH 
““Commer T.S.3. Two-Stroke Diesel Engine,” by E. W. Coy. 
Eastern Centre. Canteen, Eastern Counties Omnibus Co. 
Ltd., Norwich. Tues., Oct. 2, 7.30 p.m. 

NOTTIN NGHAM 

“Current Trends in Fuel-Injection Equipment for Road 

Transport, ” by J. Skinner. East Midlands Centre. Mech- 
anics’ Institute, Nottingham. Wed., Oct. 3, 7.30 p.m. 


Institution of Civil Engineers 
LONDON 

** Prestressed-Concrete Runways: History, 
Theory,” by A. J. Harris. Airport Division. 
.30 p.m.* 
“* Mineral Resources,” by Professor W. J. Jones. First of a 
series of six lectures on “ The Conservation of Natural 
Resources.” Thurs., Oct. 4, 5.30 p.m.* 


Practice and 
Tues., Oct. 2, 


Institution of Electrical Engineers 
LONDON 
eo prey Address by Sir Gordon Radley. 
0 p.m 
BIRMINGHAM 
Annual General Meeting. 


Thurs., Oct. 4, 


Chairman’s Address by C. J. O. 


Garrard, at 6 p.m. Conversazione at 7.30 p.m. ——1 
Midland Centre. Grand Hotel, Birmingham. Mon., Oct. 
LEEDS 


Chairman’s Address by W. K. Fleming. North Midland 


Centre. Offices of the Yorkshire Electricity Division, 1 White- 
hall-road, Leeds. Tues., Oct. 2, p.m. 
LIVERPOOL 


Chairman’s Address on “ Review of Progress of Electricity 
Distribution,” by P. d’E. Stowell. Mersey and North Wales 
gg a Royal Institution, Colquitt-street, Liver- 
ool. Mon., Oct. 1, 6.30 p.m. 

LOUGHBOROUGH 
Informal Conversazione and Reunion. 
Loughborough College, Loughborough. 
.30 p.m. 

MANCHESTER 
Chairman’s Address by T. E. Daniel. 
Engineers’ Club, Albert-square, Manchester. 
6.30 p.m. 

PORTSMOUTH 
Chairman’s Address by H. Robson. Southern Centre. 
Offices of the Central Electricity Authority, 111 High-street, 
Portsmouth. Wed., Oct. 3, 6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 

“Industrial Organisation,” by P. Hanika. 
p.m. 


East Midland Centre. 
Tues., Oct. 2, 


North Western Centre. 
Tues., Oct. 2, 


Tues., Oct. 2, 


The address and telephone number of the headquarters of each institution are given below. 
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Institution of Heating and Ventilatin : 
NEWCASTLE-UPON. TYNE "8 Engineers 


Chairman’s Address by W. Carr. North East 

Mining Institute, Neville-street, Newcastle- upon-Tyne, sw 

Oct. 2, 6.30 p.m. Ye, 
NOTTINGHAM 


“* Medium-Pressure Hot-Water Heating,” by J. N. Saunden, 
East Midland Branch. College of Arts a Crafts, Wa 
street, Nottingham. Wed., Oct. 3, 6.45 p.n Vere, 
Institution of Highway ~Aerateth 
LONDON 
“* Highway Engineering from a County Angle,” by I, A. Cran, 
Institution of Structural Engineers, 11 Upper Belgra’ 
S.W.1. Fri., Oct. 5, 5.30 p.m. ee, 
Institution of Mechanical Engineers 
CARDIFF 


Chairman’s Address by H. A. V. Bulleid. South Waly 
Branch. South Wales Institute of Engineers, Park-place 
Cardiff. Tues., Oct. 2, 6 p.m. 
GLASGOW 


“* A Criticism of the Technical Education of Recently Qualities 
Engineers,”’ by Lowe. Scottish Branch, Technical 
College, nen, Glasgow. Thurs., Oct. 4, 7.39 Dm, 
MANCHEST 
* Testing oF Boilers and Turbo-Alternators in Power ae 
of the Central Electricity Authority,” by H. § 
North Western Branch. Engineers’ Club, prt 
Manchester. Thurs., Oct. 4, 6.45 p.m. 
NEWCASTLE-UPON-TY NE 
Chairman’s Address by Professor Aubrey Burstall, 
Eastern Branch. Stephenson Building, 
Newcastle-upon-Tyne, 2. Mon., Oct. 1, 6p 
PORTSMOUTH 


North 
Claremont-road, 
m. 


“* Nuclear Reactors for Power Production,” by B. L. Goodie, 
Southern Branch. College of Technology, Anglesea-road, 
Portsmouth. Wed., Oct. 3, 6.30 p.m.* 


Institution of Production Engineers 
CHELMSFORD 
““Trade Unions and Industrial Development,” by R. Hark 
South Essex Section. _Mid-Essex Technical College, om 


ford. Wed., Oct. 3, 7.30 p.m. 
COVENTRY 
Open Discussion Evening. Coventry Graduate Section, 


Craven Arms, High-street, Coventry. 


Wed., Oct. 3, 7.15 pm, 
GRANTHAM 


“Industrial Research,” by P. Spear. Lincoln Sectiop, 
Aveling-Barford Ltd., Invicta Works, Grantham, Line, 
Tues., Oct. 2, 7.30 p.m. 

MANCHES STER 


“ The Production Organisation and Inspection of a Fi 


Vehicle,” by A. Glaisher. Manchester Graduate Section, 
College of Technology, Manchester. Mon., Oct. 1, 7.15 p.m. 
NOTTINGHAM 


” by W._H. Telling. Nottingham 


“The Ings of Industry, 
Milton-street, Nottingham 


Section. Victoria Station Hotel, 
Wed., Oct. 3, 7 p.m. 
READING 


“The Production Engineer of the Future,’ by E. C. Gordon 


England. Reading Section. Great Western Hotel, Reading. 
Thurs., Oct. 4, 7 p.m. 
Iron and Steel Institute 
PORTHCAWL , 
South Wales Meeting, Thurs., Oct. 4, and Fri., Oct. 6 


** Engineering Aspects of a Modern Basic Bessemer Plant,” 
by Dr. C. Herrmann. Grand Pavilion, Porthcawl. Thur, 
Oct. 4, 9.30 a.m. 

“‘The Planned Changeover of a High-Lift Slabbing to a 
Universal Mill,” by C. E. H. Morris and R. N. Dale. Grand 
Pavilion, Porthcawl. Fri., Oct. 5, 9.30 a.m. 

Also, on these days, visits to the Margam and Abbey Works 
of the Steel Co. of Wales, Ltd 


Liverpool Metallurgical Society 
LIVERPOOL 


Presidential Address by W. Rose. Liverpool Engineering 
Society, 9 The Temple, 24 Dale-street, Liverpool. Thurs, 
Oct. 11, 7 p.m. 


London Association of Engineers 
LONDON 
*“* Atomic Energy and the Engineer,” by W. R. Wootton, 
and a colour film of Calder Hall Atomic — Station. 
Fuller’s Restaurant, 206 Regent-street, W.1. Oct. 6, 
6p.m. Tickets of admission are required by semen 


North East Coast Institution of Engineers 
and Shipbuilders 
NEWCASTLE- UPON-TYNE 
Presidential Address by R. C. hee er 
Newcastle-upon-Tyne. Fri., Oct. 12, 6.15 p. 


Royal Aeronautical cae 
- Dipl.-Ing. A. Stepan. 


ne Institute, 


LONDON 
“The Pressure Jet Helicopter,” 
oun Lecture. Tues., Oct. 9, 7 p 
ER 
First Sir Henry Royce Memorial Lecture, on “ Sir Henry 
by H. 


Royce, Bt., F. Evernden. Derby Branch. Rolls 
Royce Welfare Hall, Nightingale-road, Derby. Mon, 
Oct. 1, 6.15 p.m 

Meetings 


in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 
* An asterisk is placed where it is understood that tea is available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury- 
square, London, W.C.1. (LANgham 5927.) 

British Institution of Radio Engineers, 9 Bedford-square, 
London, W.C.1. (MUSeum 1901.) 

British Interplanetary Society, 12 Bessborough-gardens, London, 
S.W. (TATe Gallery 9371. 


Building Centre, 26 Store-street, London, W.C.1. (MUSeum 
) 
Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 
London, 


Illuminating Engineering Society, 32 Victoria-street, 
S.W.1. (ABBey 5215.) 

Incorporated Plant Engineers, 48 Drury-lane, Solihull, 
mingham. (Solihull 3021.) 

Institute of Industrial Supervisors, 24 Albert-street, Birmingham 4. 
(Midland 6971.) 

Institute ~. Marine Engineers, 85 The Minories, London, E.C.3. 
(ROYal 8493.) 

Institute of Petroleum, Manson House, 
London, W.1. (LANgham 2250.) 

Institute of Road Transport Engineers, 
London, S.W.1. (ABBey 6248.) 

Institution of Civil Engineers, Great George-street, 

-W.1. (WHitehall 4877, ) 

Institution of Electrical Engineers, Savoy-place, Victoria-embank- 

ment, London, W.C.2. (TEMple Bar 7676.) 


Bir- 


26 Portland-place, 
69 Victoria-street, 


London, 





Institution of Engineers and Shipbuilders in Scotland, 39 Elm 
bank-crescent, Glasgow, C.2. (Central 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
square, London, S.W.1. (SLOane 3158.) 

Institution of Highway Engineers, 47 Victoria-street, London, 

W.1. (ABBey 3891.) 

Institution of Mechanical Engineers, 1 Birdcage-walk, St. James's 
Park, London, S.W.1. (WHItehall 7476.) 

Institution of Production Engineers, 10 Chesterfield-street, 
London, W.1. (GROsvenor 5254.) 

Iron and Steel Institute, 4 Grosvenor-gardens, London, S.W.1. 
(SLOane 0061.) 

Liverpool Metallurgical Society, 55 Tudorville-road, Bebington, 
Cheshire. (Rock Ferry 4878.) 

London Association of Engineers, 5 Wimborne-grove, Watford, 
Hertfordshire. (Gadebrook 2995. 

North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle-upon-Tyne 1. (Newcastle 20289.) 
Royal Aeronautical Society, 4 Hamilton-place, London, w.l. 

(GROsvenor 3515.) 

Royal Statistical Society, 21 
(WELbeck 7638.) 
Society of Engineers, 

(ABBey 7244.) 
Society of Instrument hears 20 Queen Anne-street, 
London, W.1 (LANgham 4251. 


London, W.I. 
S.W.1. 


Bentinck-street, 


17 Victoria-street, London, 
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Royal Statistical Society 


LONDON iodicities in Time Series: An Applicati 
J; of Periodicities in Time Series: An Application to 
Detection of Feri” Curnow. London Industrial 


ling,” by | 
Factory ons “GTOUP- Lighting Service Bureau, 2 Savoy-hill, 
V2. Fri., Oct. 5, 6 p.m.* 


AM 
BIR MN Ory of Dams,” by D. G. Kendall. Birmingham 
A. Group. Birmingham Exchange and Engineering Centre, 
tiephenson-place, Birmingham, 2. Wed., Oct. 3, 6.45 p.m.* 


R ' , 
LEICEST Research,” by D. H. Pickard. Leicester I.A. Group. 


Collegeof Technology, The Newarke, Leicester. Thurs., 
Oct. 4, 7 p.m. 


ATOMIC REVIEW 


LIVERPOOL 
“Simplified Statistics,” by J. S. Ogilvie. 
Group. Royal Institution, Colquitt-street, Liverpool. 
Oct. 2, 7 p.m. 


Merseyside 1.A. 
Tues., 


Society of Engineers 
LONDON 


“ Calder Hall Nuclear Power Station,” by K. J. Frost. Geologi- 
cal Society, Burlington House, Piccadilly, W.1. Mon., Oct. 1, 
5.30 p.m.* 
Society of Instrument Technology 
FAWLEY 
** Electrically-Operated Process Control Equipment,” by R. J. 
Redding. Fawley Section. Copthorne House, Fawley, 
Hants. Fri., Oct. 5, 7 p.m. 


Fuel and Power 


Fuel processing—Plutonium, its formation, extrac- 
tion, properties and usefulness—Fuel element 
construction—Eliminating fission products—Duct- 
ing—Fuel processing news—Expanded United 
Kingdom Power Programme—Inauguration of 
construction work on Canadian pilot atomic 
power station Anti-neutron discovered—Course 
on nuclear power—Where the fall-out falls. 





Cost of Fuel Processing 

If the energy potential of a natural nuclear 
fuel is compared with the calorific value of corre- 
sponding quantities (on a cost basis) of coal or 
oil, the nuclear fuel will show an over-whelming 
advantage. However, when it is considered 
that distribution costs contribute a major 
fraction of the total charge to the consumer for 
electrical power and that the capital cost of a 
nuclear station is higher than that of a thermal 
station, it can be seen that the advent of nuclear 
energy may not mean an immediate large reduction 
in power costs. Moreover, the fabrication of 
solid fuel elements, the separation of the fissile 
isotope from natural uranium to provide fuel 
enrichment, the extraction of fission product 
poisons after irradiation of the fuel element, 
and the removal and handling of plutonium to 
give a second means of enrichment are all costly 
processes and must add to the final price of 
electricity. 

From this it can be seen that one method of 
lowering power costs would be to discover 
means of simplifying or eliminating the expensive 
chemical processes involved in the preparation or 
restoration of nuclear fuels. The separation of 
uranium 235 by the diffusion process or otherwise 
(see ENGINEERING, July 20, page 91, 1956) can, 
for example, be avoided by designing reactors to 
burn uranium in its natural condition, such as 
those at Calder Hall, but such reactors are 


As was evident from the text, the Automatic 
Boiling Column (ABC) reactor appeared on the 
right of Fig. 2 on page 379 of last week’s issue 
(September 21, 1956), and not on the left as stated. 
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necessarily large, since the critical core size 
is large, and in any case they can play only a 
contributory part in the total economy of fuel 
usage. Secondly, the separation of fission 
products from irradiated fuel can be simplified 
by the use of liquid, soiution, slurry or fluidised- 
powder fuels, but these introduce attendant 
problems of corrosion and erosion. Finally, 
instead of uranium 235, which requires an expen- 
sive separation plant for recovery, plutonium 
can be used as means of fuel enrichment (natural 
uranium contains only 0-7 per cent. of uranium 
235, also uranium 234, but in entirely negligible 
quantities). 


Formation of Plutonium 


Plutonium is formed in a nuclear reactor by 
neutron capture in the relatively abundant 
uranium 238. The process is illustrated in 
Fig. 1 or more directly by the following equa- 
tions: 

g2U 238 ie om -_ goU 239 | 

aw Sasi, B° T gs Np?” 

os Np?** — _,B° + Pu? 
where 7 represents a neutron, y is gamma radia- 
tion and 8 is beta radiation or electrons. The 
subscripts indicate the atomic number of the 
nucleus, that is the number of positive charges 
or protons (which determines the element’s 
chemical properties), and the superscripts the 
mass number or total number of neutrons plus 
protons. The letters are the normal symbols 
for the chemical elements: U is uranium, Np 
neptunium and Pu plutonium. 

The value of plutonium as enrichment may be 
gathered from figures given by Dr. J. M. Kay 
in an article in Nuclear Engineering (vol. 1, 
page 141, 1956). Considering a water-cooled 
reactor with 500 MW heat and 135 MW elec- 
trical outputs and having an initial fuel charge 
of 50 tons uranium enriched to 1-5 the natural 
concentration of uranium 235, Dr. Kay estimates 
that even with the high fuel burn-up of 5,000 
MWD (megawatt-days) per ton the cost of power 
would be in the region of 0-62ld. per kWh. 
The fuel is re-cycled and allowance is made for 
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Heating Rate 23 Deg. C. per Min. 
Cooling Rate 2-6 Deg. C. per Min. 


Dilation, per Cent. 
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0 100 200 300 400 
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Temperature, Deg. C . 
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(3852.c) 
Fig. 2 Dilatometric record for heating and 
cooling of plutonium. Different expansion pro- 
perties in the different phases (negative in the 
5 phase) create problems in the design of fuel 
elements, in which undesirable stresses may occur. 


the sale value of plutonium produced. The 
corresponding figure for the natural uranium 
reactors to be built for the C.E.A. has been 
estimated to be not more than 0-6d. per kWh, a 
figure that with recent developments is probably 
an over-estimate. For a reactor as described 
above but using plutonium enrichment the cost 
of power is calculated to be 0-501d. per kWh for a 
burn-up of 5,000 MWD per ton. Thus although 
enriched-fuel reactors using uranium 235 from 
diffusion plants are likely to be less economic 
than natural uranium reactors, reactors burning 
fuel enriched with plutonium offer a consider- 
able advantage. 

In a recent lecture to the British Association, 
Sir John Cockcroft, speaking of the natural 
uranium power reactors of the near future, said 
that the first charge of fuel in a nuclear power 
station would last between three and four years 
before it needed to be replaced, and that when 
the spent charge was removed each ton of 
material would contain 2 kg. of plutonium. As 
distinct from the Calder Hall and Annan stations, 
the prime function of which will be to produce 
plutonium, with power as a secondary product, 
the Central Electricity Authority stations will 
concentrate on power production with plutonium 
as a by-product, and will presumably therefore 
operate at higher temperatures. But in any 
case plutonium will be produced and this will 
probably be processed at Windscale. One of 
the main economic considerations in nuclear 
power production is that one processing plant 
working to capacity should serve a number of 
stations. 


Plutonium Separation 

Although the process in use is not generally 
known, a British patent specification has recently 
been published which describes one method by 
which separation of plutonium may be achieved. 
It can be applied to the irradiated fuel of both 
heterogeneous and homogeneous (liquid solution) 
reactors and is said not only to give a high yield 
of plutonium, but requires few operation cycles. 
The isotopes which it is most important to 
eliminate are those of relatively long life such as 
zirconium, niobium, ruthenium, strontium, 
yttrium, cerium, praseodymium, barium and 
janthanum, and although their total concentra- 
tion is small (about 10 gm. in a 50 kg. irradiated 
uranium rod), their capacity to absorb the neu- 
trons necessary for maintaining the chain reaction 
is sufficiently serious to impair the operation of 
the reactor. , 

The method entails first dissolving the mixture 
of plutonium with uranium and uranium fission 
products in nitric acid. Bismuth and zirconium 
nitrates are then added to the solution as carrier 











Fig. 3 The fuel elements of the American materials 
testing reactor (MTR) comprise an assembly of 
plates formed from a sandwich of uranium- 
aluminium alloy clad on both sides with aluminium. 


compounds, and insoluble phosphates of plu- 
tonium, zirconium, bismuth and niobium are 
precipitated by adding an aqueous solution of a 
soluble phosphate. These are treated with 
oxalic acid, whereby the compounds of zirconium 
and niobium are rendered soluble and an 
insoluble precipitate of bismuth and plutonium 
is formed. The plutonium is then separated 
from the bismuth. The initial dissolving should 
be carried out in such a way that the residual 
nitrate solution contains about 3N free nitric 
acid and about 5 per cent. by weight of uranium 
in the form of uranyl nitrate. The amount of 
bismuth nitrate added to the resulting solution 
should be not less than about ten times the 
quantity of zirconium nitrate. The soluble 
phosphate which is then added is preferably 
sodium dihydrogen phosphate in the form of a 
50 per cent. or saturated aqueous solution. 

The separation of plutonium from bismuth 
can be achieved in one of several ways. The 
insoluble oxalates may, for example, be con- 
verted to a solution of corresponding chlorides 
by treatment with hydrochloric acid. The 
bismuth is then precipitated from the resulting 
solution as sulphide by treating the mixed 
chloride solution with hydrogen sulphide and 
evaporating the residual solution to obtain 
plutonium chloride. Alternatively, the oxalates 
are converted to oxides by treatment with caustic 
soda, preferably of strength 6N; the oxides are 
then converted to chloride by treatment with 
hydrochloric acid, and the bismuth is then 
removed from the resulting solution in the same 
manner as before. Though the patent was only 
published last month it was applied for early in 
1946. (F. Morgan. British Pat. Spec. 754,651.) 

Plutonium might also conceivably be separated 
by pyrometallurgical methods or by the familiar 
liquid-liquid extraction process, which has also 
been used for separating uranium and thorium 
from their ores and for separating uranium 233 
from irradiated thorium. This process is basic- 
ally the distribution between two effectively 
immiscible solvents of two or more solutes 
and is generally carried out in packed extraction 
columns with one phase dispersed in the other 
in the form of liquid droplets. Plutonium has 
also been obtained by reduction of the fluoride 
(PuF; or PuF,) with ore of the alkaline-earth 
elements such as barium in the vapour form. 


Properties of Plutonium 


Something might now be said about the 


properties and behaviour of plutonium. Various 
details were given during the Harwell Open Days 
held earlier this year (ENGINEERING, vol. 181, 
page 474, 1956). 


One important quality is that 





with “* fast ”” neutrons (energies above 0-1 MeV) 
plutonium yields an average of approximately 
3 neutrons per fission as against some 2-5 for 
uranium 235. This characteristic makes plu- 
tonium especially suitable for ‘ breeding” 
reactors, especially those using fast neutrons. 
(Breeders are reactors in which neutrons not 
employed in maintaining the chain reaction 
convert fertile isotopes like uranium 238 and 
thorium 232, contained in an outer blanket, 
into corresponding fissile isotopes, such as 
plutonium and uranium 233. In natural uranium 
reactors, on the other hand, moderators are used 
to slow down the neutrons to thermal energies 
in order to conserve neutrons by preventing 
excessive capture in uranium 238. This would 
occur if fast neutrons were used.) Plutonium also 
presents a high cross-section to thermal neutrons. 
(These have an average energy of about 0-025 eV; 
in other words, the neutron is in energy or 
thermal equilibrium with the surrounding 
materials.) Thus fuel elements must be very 
thin, otherwise all bombarding neutrons would 
be absorbed in the outer layer, where most of the 
heat would be generated, and no reactions would 
occur in the centre. Much of the fuel would 
therefore be wasted. It seems likely, however, 
that this quality could be used to achieve an 
even heat distribution throughout the fuel 
element, since heat removal likewise occurs at the 
element surface. 

This does not apply to reactors employing 
fast neutrons, which, as has been noted, can also 
cause fission of plutonium and_ necessarily 


Aluminium Clad U-Al 
Alloy Plates = 








Aluminium Coated with 
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Fig. 4 Fuel element as used in the British materials 
testing reactor DIDO. The heavy-water modera- 
tor fills the spaces between the curved plates. 
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penetrate farther. However, the low melting 
point of plutonium (under 640 deg. C.) introduces 
other problems in fast reactors. To overcome 
such difficulties, plutonium might reasonably be 
used in molten form and an experimental reactor 
fueled by molten plutonium is being studied at 
Los Alamos in the United States (ENGINEERING, 
vol. 181, page 221, 1956). 

Of considerable importance is another property 
relating to temperature. Plutonium, as stated on 
page 474 of vol. 181, has five allotropic phases, 
a, B, y, 5 and e, which can be recognised from 
the dilatometric record in Fig. 2. There is also 
said to be a further brief phase, 5’, with a face- 
centred tetragonal lattice. This feature is most 
important in the construction of fuel elements, 
since, in addition to variations in other proper- 
ties, the coefficient of linear expansion changes 
from phase to phase; in fact, in the 5 phase 
it becomes negative. Undesirable stresses may 
therefore be set up in the fuel element during 
operation. In addition, the density ranges 
from 15-92 gm. per cub. cm. (320 deg. C.) 
to 19-74 gm. per cub. cm. (25 deg. C.).  Inci- 
dentally, at something under 320 deg. C., 
when plutonium enters the 6 phase, the lattice 
becomes face-centred cubic, and on entering 
the ¢« phase at a little below 480 deg. C. it 
assumes a body-centred cubic lattice. Since 
in the initial phases the lattice is complex, the 
metal is most easily worked at elevated tem- 
peratures. 

Although the thermal conductivity of plu- 
tonium is low, so that melting might occur at 
the centre of a fuel element, alloying with 
aluminium, zirconium, iron or nickel might 
permit the manufacture of stable fuel elements 
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with suitable properties unde: irradiati 
Alternatively, it might be diluted with uranj” 
or thorium. a 
Possibly the most important Consideration ; 
the immediate development of plutonium fos 
is its toxicity. It emits alpha particles—he 
the ““ Alpha Wing ” at Harwell—and has a hal 
life of 2-41 10* years. Alpha particles ar 
effectively the nuclei of helium atoms sai 
comprise two protons and two neutrons, Thy 
are thus heavy, but with little penetrating poy, 
However, although little shielding is require 
rubber gloves are sufficient for handling purpog, 
—should plutonium be absorbed by the skin o, 
enter the blood stream, damage to the tissues an 
interference with the production of whip 
corpuscles can be very serious. This factor anj 
the necessary development of special handlip 
techniques may have played, and may still play 
a major part in delaying the use of plutonium j; 
power reactors. 


A Doubt Discredited 


A few weeks ago (August 24, page 254) ye 
drew attention to a report in the New Yor 
Herald Tribune that Commissioner Willard F 
Libby of the U.S.A.E.C. had cast doubts on the 
usefulness of plutonium as a reactor fuel, 4s 
we stated last week, the Americans are developing 
a uranium-plutonium reactor and have play 
for one using molten plutonium as fuel (Eng. 
NEERING, vol. 181, page 221, 1956). What js 
more, the use of plutonium for enrichment ha; 
long been an established idea. In any case 
plutonium is produced in the natural uranium 
reactors such as those at Windscale, Calder Hall, 
and Handford, U.S.A., and, though much of itis 
extracted, some must presumably take part in 
fission, as presumably it will in the proposed 
Central Electricity Authority and Chugach 
reactors (ENGINEERING, September 21, page 378, 
1956). In view of all this evidence to th 
contrary, Commissioner Libby’s remarks seem 
strange. Sir John Cockcroft recently observed 
that if in fact the usefulness of plutonium 
had been questioned, then there must somewhere 
be a misunderstanding, for its value as enrichment 
at least could not be doubted. Admittedly, it was 
highly toxic, but it could only be a matter of 
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Fig. 5 Apparatus for purifying uranium by the 
process of zone melting. Impurities such as 
fission products tend to concentrate in the molten 
zone since they lower the melting point of the metal. 
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roblems associated with toxicity 
ume bony The effort being made to determine 
pe! roperties of plutonium and to discover 
ook of using it is indicated to some extent 
ty the existence of the Alpha Wing at Harwell, 
which is largely devoted to this work (see 
ENGINEERING, vol. 181, page 474, 1956). It is 
likely that fuel for the reactors in the second 
stage of the United Kingdom programme will be 
enriched with plutonium. Thus, if Commissioner 
Libby has been correctly reported, there is some 
reason tO believe that Britain is doing very well 
indeed in this particular field. Moreover, the 
adoption in the United States of gas-cooled and 
yanium-plutonium systems suggests that the 
British papers presented at the Geneva Confer- 
ence last year were convincing generally. 

It is worth noting that enriched fuel may later 
be employed in the PIPPA type reactors. These, 
ys at Calder Hall, are of gas-cooled graphite- 
moderated design. The introduction of enriched 
fyel would permit use of a smaller reacting 
core. It has also been suggested that hydrogen 
might be used as coolant. Besides being a 
convenient coolant gas in that it requires about 
one-tenth the blower power necessary in the 
case of carbon dioxide, it is also a moderator and 
would therefore serve to reduce graphite and 
general construction costs. However, at certain 
temperatures it reacts with uranium, and its 
ability to diffuse through metals, the fuel-can 
for example, makes this a serious consideration. 
~ A 


Fuel Elements = J ™ bar 

It is so common to talk of solid fuel elements 
as fuel rods that it is often forgotten that other 
fuel-element designs are sometimes an advantage. 
This consideration may be important in the use 
of plutonium, in view of its poor thermal con- 
ductivity and high cross-section for thermal 
neutrons. Fig. 3 shows a fuel element for the 
American MTR (Materials Testing Reactor), in 
which enriched uranium serves as fuel. The fuel 
elements in this case comprise an assembly of 
plates, each of which contains an enriched- 
uranium-aluminium-alloy core clad on both sides 
with aluminium to form a three-ply sandwich. 
The plates are spaced to allow the water coolant 
and moderator to flow between them and 
brazed or welded together inside a rectangular 
container. Aluminium is chosen because of its 
low neutron cross-section, availability, corrosion 
resistance, strength, and ease of working; in 
addition, it can form alloys containing up to 
25 per cent. uranium. Probably the element will 
include 2 compound of uranium and aluminium 
(UAI,), and uranium dioxide (UO,) in an 
aluminium-powder matrix. 

Another similar arrangement is illustrated in 
Fig. 4. This design is employed on the British 
materials-testing reactor DIDO. Once more, the 
plates consist of an aluminium-clad uranium- 
aluminium alloy, but in this case they are joined 
by channel sections coated with an aluminium- 
silicon alloy. 


Eliminating Uranium Fission Products 

We have discussed methods of separating 
plutonium from irradiated uranium fuel elements 
and have also referred to the problem of removing 
fission products, which tend to discontinue the 
chain reaction by parasitic absorbtion of neutrons. 
Several methods of doing this are known, and in 
fact the chemical process for extracting plutonium 
previously described results also in the elimina- 
tion of undesirable isotopes. Another method 
has been described by Mr. J. E. Antill in an 
article in Nuclear Power (vol. 1, page 155, 1955). 
It is a pyrometallurgical process known as zone 
melting and was developed by the electrical 
industry for the purification of germanium and 
silicon. A bar of the metal is passed slowly 
through a resistance furnace or induction coil, as 
indicated in Fig. 5, in such a manner that a 
molten zone is formed and made to traverse the 
length of the bar. Metallurgical phase diagrams 
show how, in general, impurities lower the melting 
point below that of the pure metal. The 
Impurities will therefore tend to concentrate in 
the molten zone and be deposited at the end of 
the bar. The purification will naturally be 





Fig. 6 Transparent PVC ducting for carrying 

acidic fumes at a United Kingdom Atomic Energy 

Authority installation. The ducting is a laminate 

of rigid and flexible PVC and its transparency 
assists inspection. 


greater, the greater the difference in solubility 
between the impurities in the solid and liquid 
phases. As the molten zone advances, an 
impurity gradient is built up within the zone. 
If the impurities lower the melting point of the 
solvent they will concentrate in the liquid next 
to the interface from which they may be removed 
by diffusion and convection; the more efficiently 
this is achieved, the greater the purification. 
As uranium is considerably denser than most 
elements, use can be made of density differences 
to lower the concentration gradient and increase 
the separation. To investigate this possibility, 
the vertical arrangement illustrated in the drawing 
was adopted. 

Two kinds of solutes have been studied, 
metallic and non-metallic; they have been 
considered separately because the metallic 
solutes move primarily by a zone-mel!ting process, 
while the non-metallic solutes move by a form of 
flotation. It has been found that zone melting 
may be used as an improved self-slagging process 
to increase the decontamination of carbon and 
fission products from uranium. Certain min- 
imum concentrations of the non-metallic mate- 
rials carbon and oxygen are necessary to de- 
contaminate uranium efficiently of its fission 
products. 


Acid Resistant Ducting 

As will be clear from previous items in this 
review, chemical processes play a major part in 
atomic energy work. There are therefore many 
problems concerning the conveyance and disposal 
of corrosive materials to be solved. Fig. 6 
shows an Atomic Energy Authority installation 
where transparent Cobex/Velbex laminate PVC 
(polyvinylchloride) made by BX Plastics Limited, 
Higham Station-avenue, Chingford, London, 
E.4, is used for ducting. The ducting has been 
installed for carrying acid fumes and is formed 
from a % in. laminate of Cobex rigid PVC and 
Velbex flexible PVC. This arrangement gives 
improved impact strength and lowers the 
amount of static charge collected, while the 
natural transparency of the ducting permits 
ready inspection. Connecting joints are manu- 
factured from flexible PVC. The construction 
work was carried out by Turner and Brown 
Limited, of Bolton. 


Fuel Processing Activities 


In the half-yearly report to Congress of the 
U.S.A.E.C. (previously referred to last week on 
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page 378), some details were given on the 
separation of fission products from spent fuel 
elements. It appears that pyrometallurgical 
methods are employed and that instead of batch 
proc2sses, continuous dissolving systems have 
been adopted. Other work included the study 
of gaseous forms of neptunium and plutonium, 
the high-temperature properties of uranium 
dioxide, and the nuclear chemistry of the trans- 
uranic elements. In addition, prices were given 
for thorium (just under 20 dols. per lb.) and for 
uranium oxide (U;O,) in concentrates complying 
with specification (8 dols. per lb.). A gaseous 
diffusion plant for producing enriched uranium 
has been completed at Portsmouth, Ohio, bring- 
ing the total to three, and a chemical separation 
plant has begun operating at Hanford, Washing- 
ton. There are also eight graphite-moderated 
reactors at Hanford and five heavy-water 
reactors at Savannah River for the production 
of plutonium. 

It has also been reported that Mr. C. G. 
Manly, chief of policy and programmes in the 
A.E.C. Division of Civilian Application, has 
recently appealed for assistance from private 
industry. The A.E.C. is seeking industrial 
firms willing to take part in: re-processing cold 
uranium fuel scrap, now going to waste; dis- 
posing of hot waste products from reactors; 
re-processing spent reactor fuel elements; and 
manufacturing uranium metal from uranium 
concentrates. It has been suggested that the 
capital cost of a plant for re-processing spent 
uranium would be about 500,000 dols. 

The demand for processing plants must be 
high since already this year it has been announced 
that four plants financed and operated by 
private industry are to be built in Colorado. 
Contracts have been awarded by the A.E.C. 
to the Atomic Fuel Extension Corporation and 
the Union Carbide Nuclear Company. It is 
expected that both initial plants will employ 
acid leaching and ion exchange processes. 

What is said to be the first privately financed 
fuel-element fabrication plant has also come 
into operation during recent months. Owned 
by the United States Babcock and Wilcox 
company, it was opened at Lynchburgh, Virginia, 
last May. Work at present is confined largely 
to the fabrication of flat-plate-type fuel elements, 
and is believed to be concerned mainly with the 
power reactor for Consolidated Edison of New 
York. 

At the Argonne National Laboratory, U.S.A., 
progress has been made in the disposal of reactor 
wastes. Radioactive waste solutions of alu- 
minium nitrate are sprayed into a heated air- 
fluidised bed of aluminium oxide; this causes 
the water to evaporate and converts the alu- 
minium nitrate into aluminium oxide. The 
non-volatile radioactive materials remain in the 
oxide. The oxide has a much smaller volume 
than the original solution and can be stored 
without corroding the container. 


Appointment 

The importance of chemical engineering in 
atomic energy work is underlined by the 
announcement last week that Mr. George P. 
Davidson had been appointed as head of the 
nuclear power plant activities of Head Wrightson 
and Company, 24 Baltic-street, London, E.C.1. 
Mr. Davidson was formerly project and con- 
struction manager with the industrial engineering 
division of the Distillers Company and has wide 
experience in the construction of large complex 
chemical plants. 


Power Programmes 

Lord Citrine, chairman of the C.E.A., has 
recently stated that, as a result of technical 
developments, the estimated capacity of the 
12 atomic power stations which were to be 
built in the United Kingdom by 1965 would be 
at least twice that originally anticipated. One of 
the technical improvements may be the use of a 
beryllium-based alloy sheath for the fuel elements. 
This, as Sir John Cockcroft stated in a recent 
lecture to the British Association, may permit 
an increase in the quantity of heat extracted from 
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the uranium fuel. The 12 stations would cost 
£300 million and the total capacity originally 
estimated was to have been between 1,500 and 
2,000 MW. However, since more power could 
now be obtained from a given reactor, the capa- 
city might be between 3,000 and 4,000 MW, and 
the fraction of Britain’s power supplied from 
nuclear sources would now be more than 16 per 
cent. by 1965, instead of 8 per cent. as originally 
planned. In comparing coal and nuclear stations, 
he thought that the higher capital cost of nuclear 
plant would be balanced by its lower operating 
cost, so that at the outset the two would be 
competitive. We have previously referred to 
these improved estimates in vol. 181 on page 573 
(1956). 

Construction work on a pilot nuclear power 
station, the first to be built in Canada, was last 
week inaugurated at Des Joachims on the Ottawa 
River, some 20 miles from the atomic energy 
project at Chalk River. The ceremony was 
performed by Mr. C. D. Howe, Minister of 
Trade and Commerce. The station, which is 
estimated to cost 144 million dols., is expected 
to begin operation in 1959, but will not produce 
electricity at a competitive cost. The reactor 
will be moderated and cooled by heavy water 
and use largely natural uranium as fuel. The 
electrical output will probably be between 10 
and 20 MW. The station is being built by 
Atomic Energy of Canada Limited, the Ontario 
Hydro-Electric Commission, and the Canadian 
General Electric Company. 


Yet Another Particle 

Following the discoveries of the anti-proton 
and neutrino (see ENGINEERING, July 27, page 124, 
1956), four physicists working on the Bevatron 
accelerator at the University of California have 
now detected a further particle, the anti-neutron. 
Mutual annihilation of a neutron and an anti- 
neutron was said to yield 700 times the energy 
produced in the fusion reaction between hydrogen 
nuclei. Physicists postulate the existence of a 
kind of mirror universe in which the particles 
have negative mass and energy if the familiar 
universe is taken as positive. This is clearer in 
the case of the electron and positron, and the 
proton and anti-proton, in which the electrical 
charge is reversed, but in the case of the un- 
charged neutron, the only characteristic of which 
is mass, the negative particle is rather more 
difficult to envisage—negative mass is a some- 
what stranger concept than negative charge. 
However, it may be that, strictly, negative mass 
is not implied; more cautiously perhaps, the 
‘‘ mirror” particle would be defined as that 
which annihilates the familiar particle. In the 
experiment concerned, a stream of protons and 
neutrons were accelerated to extremely high 
speeds, and by means of magnetic fields and 
counters the various particles were identified. It 
was discovered that a very small percentage of 
particles (of the order of one in 50,000) became 
corresponding particles of opposite sign. Protons 
and anti-protons were recognised by virtue of 
their charges, but additional bursts of energy 
were noted which could not be ascribed to the 
already counted anti-protons. They must there- 
fore have been caused by the collision of neutrons 
and anti-neutrons. The four scientists were: 
Dr. B. Cork, Dr. O. Piccione, Dr. W. Wenzel 
and Dr. G. R. Lamberton. They were working 
under Dr. E. Lofgren. 


Notes and Notices 

LIDO, the latest research reactor at the 
Atomic Energy Research Establishment, Har- 
well, became critical for the first time on the 
night of September 20-21. Previous references 
to LIDO have been made in ENGINEERING, 
vol. 181, pages 283, 453 and 474, 1956. The 


reactor is intended primarily for shielding 
studies. One of its major tasks is to assist in 
the development of the British submarine 


propulsion unit. It is a swimming-pool type 
reactor in which the enriched-uranium plate-type 
fuel elements are suspended in a large concrete 
tank of purified water. The concrete tank is 
24 ft. deep, 8 ft. wide and 28 ft. long, and is 
surmounted by a moveable trolley. Suspended 





from the trolley is a framework supporting the 
reactor core, which is about the size of a tea-chest. 
Shielding experiments are made by moving the 
core of the reactor close to aluminium windows 
which are set into the walls of the tank. The 
heat output is about 100 kW. The detailed 
design and construction of the reactor was carried 
out by a joint Naval and Atomic Energy Research 
Establishment team in association with the 
following industrial firms: Vickers-Armstrongs 
(Barrow), Limited (reactor components); Eric- 
ssons Telephones Limited (instrumentation); 
Rolls-Royce Limited (control gear); and Mar- 
ston Excelsior (fuel elements). The buildings, 
including the reactor tank, were constructed 
by the Ministry of Works. 

A 16 mm. film lasting 28 minutes and entitled 
“The Petrified River,’ which deals with 
uranium-ore geology, exploration, mining and 
milling in the Colorado Plateau area of the 
south-western United States, has recently been 
produced co-operatively by the United States 
Bureau of Mines and the Union Carbide and 
Carbon Corporation. Technical assistance has 
been provided by the Atomic Energy Commission. 
The use of the resulting uranium in reactors 
for power and isotope production is also depicted. 
The film was chosen as an official entry for the 
Edinburgh and Venice film festivals. Prints 
of the film are available for free distribution 
from the Bureau’s library at 4,800 Forbes-street, 
Pittsburgh, Pennsylvania (the reference coding 
P.N. 3203 should be quoted). Films on the 
operation of various American research reactors 
and other subjects are also held by the United 
States Information Service, American Embassy, 
Grosvenor-square, London, W.1. 

A course of 22 lectures on “ An Introduction 
to Nuclear Power,” is to be given at the North- 
ampton Polytechnic, St. John-street, London, 
E.C.1, on Monday evenings at 7 p.m., beginning 
October 8, 1956. The lectures, which will be 
held under the auspices of the Departments of 
Civil and Mechanical Engineering and of Applied 
Physics, will include such topics as “ The 
Neutron and Its Behaviour,” ** Chain Reactions, 
** The Critical Size of a Reactor,’ “* Conversion, 
Fuel Cycles and Breeding,” ‘“‘ Advanced Reactor 
Systems,” ‘*‘ Control Systems,” ‘* Shielding,” 
‘** Materials,” and ‘* Heat Transfer Considera- 
tions.”” The fee for the complete course is 40s. 


Postscript 


Recent news that radioactive rain has fallen 
on Japan raises again the perennial topic of 
radioactive fall-out. Believed to be the result 
of Soviet nuclear weapon tests, the small quantity 
of radioactive products in the raindrops probably 
in this case presented little hazard. Nevertheless, 
the average thinking layman is not entirely 
satisfied by repeated official reassurances; no 
doubt luminous watches, cosmic rays from outer 


A structural component 
made from extruded 
light-alloy sections is 
shown in the centre. In 
the upper left-hand corner 
are seen a short length 
of the J-section cross-- 
bearer with a floor plank 
and _ floor-holding clip 
and, in the upper right- 
hand corner, the profile 
of the floor plank and its 
method of attachment. 
In the lower right-hand 
corner is shown the com- 
bined end _ crossbearer, 
floor capping angle and 
shroud plate. 
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space and soft gamma radiation from teleyig 

sets contribute much more to the total jai 
of radioactivity in the earth’s atmos. 
than radioactive fall-out from bombs ~ 
what, asks the layman, if you happen to , 
where it falls ? He has also heard thera 
can be carried long distances by air Cates 
without dispersal, and that long-lived fins 
products are not always eliminated by the bog 
but can accumulate there. Incidentally, We hay 
been told that a certain young physicist he 
arranged his orthodox television set to fy 
upwards, with a mirror suitably placed to pa : 
the image to the viewers. He is not, he declare, 
going to expose his children to lethal radiation, 
We are waiting to hear if the words “ Why, 
My Line ?” become branded on his ceiling 


I 


* & * 


LIGHT-ALLOY SECTIONS 
FOR STRUCTURAL 
COMPONENTS 


A new series of extruded light-alloy sections fo, 
such purposes as building up the bodies g 
commercial road vehicles has recently been mai 
available. The sections, shown in the accom. 
panying illustration form the basis of a usefij 
range of kits from which flat-platform and drop. 
side bodies can be built quickly without skilled 
labour. Produced by the Northern Aluminiym 
Company, Limited, Banbury, Oxfordshire, fo; 
E. J. Holmes Limited, 113-115 North-street 
Romford, Essex, and obtainable from eithe; 
firm, the sections comprise two floor planks 
two crossbearers, two side raves, floor-holding 
clips and a dropside framing member. 

The floor-plank sections, which may be fiat 
or ribbed, are intended to be fixed either by 
bolts passing through the top flange of the cros- 
bearer or by means of special clip sections, 
These clips can be slipped into place after the 
floor planks have been laid and are located on 
lips on the crossbearer sections. The upper 
portion of the clip takes the head of a standard 
hexagon bolt and prevents it from turning. A 
torque and groove arrangement is incorporated 
in the planks and this helps to exclude dust and 
moisture. A complete seal can be made if 
joining compound is employed. 

The crossbearers are of two types. Those for 
intermediate positions are of J-section and 
those for front and rear incorporate a floor 
capping angle and a shroud plate as well. The 
two side rave sections and the framing member 
are conventional and are designed with the 
object of giving a neat appearance with the 
minimum of effort. For example, shallow 


grooves are provided to give drill-point location 
wherever it is necessary to fit bolts or rivets. 
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FORTHCOMING EXHIBITIONS AND 
CONFERENCES 


his list, 
- , and 
ferences not include 


Organiser. 5 a 


. ibition, International.—Fri., Sept. 28, to Sun., 
Nastia, Eo is: Agents: Auger and Turner Group, 40 
Oct. 14, treet, London. W.1. Tel. GERrard 6671. 


‘d-street, 
rane ” International Photo and Cinema Exhibition.— 


, to Sun., Oct. 7, at Cologne. Agent: Mr. Neven 
sat Set Pall Mall, London, S.W.1. Tel. WHiItehall 8211. 
jal Exhibition.—Sat., Sept. 29, to Sun., Oct. 14, 
Brasels Colonial oly to Foire Coloniale de Bruxelles, 20-21 


o dovard Baudouin, Brussels. 
‘. Engineering Exhibition, Eighth International.— 
Sat., Sept. 29, to Sun., Oct. 14, at Turin. Connected with the 
th ional Technical Exhibition in this city, being 


Sixth Internati 2 = 
held ae same dates. Apply to the exhibitions secretary, 


Via Massena, Turin, Italy. 

Exhibition of Cinematography, International.— 
Sat., Sept. 29, to Sun., Oct. 14, at Turin. Connected with 
‘: International Technical Exhibition in this city, being 


ae ie same dates. Apply to the exhibitions secretary, 


Via Massena, Turin, Italy. 

io and Television Exhibition.—Sat., Sept. 29, to Sun., Oct. 14, 
at the Palais du Centenaire, Brussels. Exhibition offices: 
100 Boulevard Louis Schmidt, Brussels. 


International Fair.—Sat., Sept. 29, to Mon., Oct. 15, at 
a Agents: Auger and Turner Group, Ltd., Autur House, 
Tel. GERrard 6671. 


40 Gerrard-street, London, W.1. 

Chemical ineering, Tenth Meeting of European Federation 
tion “Ost 1, to Wed., Oct. 3, at Hamburg. Organised 
by the European Federation of Chemical Engineering, Frank- 
furt-on-Main, West Germany. 

*Shoe and Leather Fair, 47th.—Mon., Oct. 1, to Fri., Oct. 5, at 
Olympia, London, W.14. Exhibits include shoe-manufac- 
turing and leather, processing machinery. Offices: Granville 
House, Arundel-street, London, W.C.2. Tel. TEMple Bar 
5524. 

ic Ene Course for Management.—Mon., Oct. 1, to 

< Oct. at the Biltmore Hotel, New York. Organised 

by the National Industrial Conference Board, 460 Park- 
avenue, New York, 22 

National Hardware Show.—Mon., Oct. 1, to Fri., Oct. 5, in the 
Coliseum, New York. Organised by the National Hardware 
Show, Inc., 331 Madison-avenue, New York. 

Traffic Engineering, International Study Week on.—Mon., 
Oct. 1, to Sat., Oct. 6, at Stresa. Held with the co-operation 
of the International Road Federation and various Italian 
organisations. Particulars available from the World Touring 
and Automobile Organisation, 32 Chesham-place, London, 





$.W.1. Tel. SLOane 0386. 
Weights and M. , Meeting of Inter 1 Committee on.— 
Mon., Oct. 1, to Wed., Oct. 10, at Paris. Organised by the 


Bureau International des Poids et Mesures, Pavilion de 
Breteuil, Sevres (Seine et Oise), France. 

Chemical Research Laboratory, Open Days.—Tues., Oct. 2, 
to Thurs., Oct. 4, at the Laboratory, Teddington, Middlesex. 
Firms already on Laboratory’s mailing list need not re-apply. 
Write to the Director, Chemical Research Laboratory, Ted- 
dington, Middlesex. 

Fuel Efficiency Exhibition.—Tues., Oct. 2, to Wed., Oct. 10, at 
Olympia, London, W.14. Organised by Provincial Exhibitions 
Ltd., in association with F. W. Bridges and Sons, Ltd. Apply 
to the public relations officer, 9 Southampton-place, London, 

e Tel. CHAncery 2131. 

*Zaragoza National Fair, 16th.—Tues., Oct. 2, to Sun., Oct. 21, 
at Zaragoza. Organised by the Feria Oficial y Nacional de 
Muestras, Zaragoza, Spain. (Alteration of opening date.) 

Standards Engineers Society, Fifth Annual Meeting.—Wed., 
Oct. 3, to Fri., Oct. 5, at the Hotel Willard, Washington, D.C. 
Theme: “ Standards as Guides for To-morrow.”’ Apply to the 
Society, P.O. Box 281, Camden 1, N.J., U.S.A. 

Motor and Cycle Show.—Thurs., Oct. 4, to Sun., Oct. 14, in 
Paris. Representative: R. C. Liebman, 178 Fleet-street, 
London, E.C.4. Tel. CITy 5889. 

Food Equipment Industries Exhibition.—Fri., Oct. 5, to Mon., 
Oct. 15, in Paris. Organised by the Salon de I’Equipement 
des Industries et des Commerces de |’Alimentation, 42 Rue 
de Louvre, Paris ler. 

Cattle and Agricultural Machinery Exhibition, National.—Sat., 
Oct. 6, to Sat. Oct. 13, at the Quinta Normal, Santiago. 
Organised by the Sociedad Nacional de Agricultura, Tenderini 
187, Santiago, Chile. 

Chemists’ Trade Fair, International (INDROFA).—Sun., 
Oct. 7, to Sun., Oct. 14, at Diisseldorf. Organised by the Nord- 


westdeutsche Ausstellungs-Gesellschaft m.b.H. (NOWEA), 
Ehrenhof 4, Diisseldorf, Germany. Agents: John E. Buck 
and Co., 47 Brewer-street, London, W.1. Tel. GERrard 


7576. 
“Safe at Work,”’ Exhibition.—Mon., Oct. 8, to Wed., Oct. 10, 
at the Sophia Gardens Pavilion, Cardiff. Organised by the 
diff and District Industrial Safety Committee of the 
Royal Society for the Prevention of Accidents. Offices of the 
iety: 52 Grosvenor-gardens, Westminster, London, S.W.1. 
Tel. SLOane 2246. 

Metal Exposition, 38th National.—Mon., Oct. 8, to Fri., Oct. 12, 
at Cleveland, Ohio. Organised by the Metal Show Depart- 
ment, American Society for Metals, Cleveland 3, Ohio. 

Firato Radio and Television Exhibition —Mon., Oct. 8, to Mon., 
Oct. 15, in the R.A.I. Building, Amsterdam. Apply to Mr. 
H. J. Kazemier, Emmalaan 20, Amsterdam-Z. 

Incorporated Sales Managers’ Association, Conference.— 
Tues., Oct. 9, at the Royal Festival Hall, London, S.E.1. 
Theme: “The M Chall of 1957: Can We 
Sell Our Way Out of Inflation?’ Organised in collaboration 
with the British Institute of Management, 8 Hill-street, London, 

, Tel. GROsvenor 6000. 

“Vochema ’’ International Fair.—Tues., Oct. 9, to Wed., 
Oct. 17, at Utrecht. Comprises machinery and equipment 
for the food industry, and the chemical and pharmaceutical 
industry. Agent: W. Friedhoff, 10 Gloucester-place, London, 
W.l. Tel. WELbeck 9971. 

Engineering Industries Association: London Regional Display.— 
Wed., Oct. 10, to Fri., Oct. 12, at the Royal Horticultural 
Society's New Hall, Greycoat-street, London, S.W.1. Apply 
to the secretary of the Association, 9 Seymour-street, London, 
W.1. Tel. WELbeck 2241 





arranged chronologically, appears in the last issue of each month, Events appearing for the first 
alterations of dates, places, etc., are indicated by an asterisk (*). Particulars of exhibitions and con- 
d below may have appeared in ENGINEERING, July 27, page 126; or August 31, page 287. 
x2 invited to send to the Editor particulars of coming events as soon as arrangements are made. 


*Office Equip it Exhibiti International.—Thurs., Oct. 11, 
to Sun., Oct. 21, at the Parc des Expositions, Porte de Versailles, 
Paris. Organised by the Salon International de |’Equipment 
de Bureau, 6 Place de Valois, Paris ler. 

*** Olma ”’ Agriculture and Dairy Show.—Thurs., Oct. 11, to 
Sun., Oct. 21, at St. Gall, Switzerland. Apply to the Com- 
mercial Attaché, Swiss Legation, 18 Montagu-place, Bryan- 
ston-square, London, W.1. Tel. PADdington 0701. 

*Iron and Steel Institute, Meeting on ‘* Corrosion.’’—Fri., Oct. 12, 
at 4 Grosvenor-gardens, London, S.W.1. Held by arrange- 
ment with the British Iron and Steel Research Association. 
Apply to the Iron and Steel Institute at the above address. 


*Future Developments in Plant E Conf ‘e.—Fri., 
Oct. 12, to Sun., Oct. 14, at the Grand Hotel, Bournemouth. 
Southern Regional Conference of the Incorporated Plant 
Engineers, 48 Drury-lane, Solihull, Birmingham. Tel. Solihull 
3021. Apply to Mr. W. R. Selwood, Chandler’s Ford, 
Southampton. 

Tunis International Trade Fair, Fourth.—Sat., Oct. 13, to Sun., 
Oct. 28. Organised by the Foire Internationale de Tunis, 
Palais Consulaire, Avenue Roustan, Tunis. 

Sanitation Maintenance Show.—Sun., Oct. 14, to Tues., Oct. 16, 
in the Coliseum, New York. Including capital goods, and 
machinery. Organised by Orkin Expositions Management, 
19 West 44th-street, New York. 

Building Trades Exhibition.—Tues., Oct. 16, to Sat., Oct. 27, 
at Manchester. Organised by Provincial Exhibitions, Ltd., 
City Hall, Deansgate, Manchester, 3. Tel. Deansgate 6363. 

*Royal Agricultural Show.—Wed., Oct. 17, to Sat., Oct. 20, at 
Mitchell Park, Nairobi. Organised by the Royal Agricultural 
Society of Kenya, Nakuru Show Ground, P.O. Box 500, 
Nakuru, Kenya. 

*Knitting Machinery and Accessories Exhibition.—Wed., Oct. 17, 
to Sat., Oct. 27, at Granby Halls, Leicester. Organised by 
Textile Recorder Exhibitions Ltd., Old Colony House, South 
King-street, Manchester 2. Tel. Blackfriars 7234. 

Motor Show (4lst International Motor Exhibition).—Wed., 
Oct. 17, to Sat., Oct. 27, at Earl’s Court, London, S.W.5. 
Organised by the Society of Motor Manufacturers and Traders, 
Ltd., 148 Piccadilly, London, W.1. Tel. GROsvenor 4040. 


Application of Low-Alloy Steels for Welded Pressure Vessels, 
Symposium on.—Fri., Oct. 19, at 39 Elmbank-crescent, Glas- 
gow, C.2. All-day conference, organised by the West of Scot- 
land Iron and Steel Institute, 39 Elmbank-crescent, Glasgow, 
C.2. Tel. Central 5181. 

*Cycle and Motor-Cycle Exhibition.—Sun., Oct. 21, to Sun., 
Oct. 28, at Frankfurt. Organised by the Zweirad-G.m.b.H., 
Platz der Republik, Frankfurt-on-Main, Germany. 

Production Engineering Show.—Mon., Oct. 22, to Thurs., 
Oct. 25, in the Convention Hall, Philadelphia. Organised by 
Clapp and Poliak, Inc., 341 Madison-avenue, New York 17. 

*Plastics Exhibition.—Sat., Oct. 27, to Sun., Nov. 4, at Stock- 
holm. Apply to Mr. J. E. Janson, Svenska Plastforeningen, 
Karlavagen 43, Stockholm, Sweden. 

Charleroi Trade Fair.—Sat., Oct. 27, to Sun., Nov. 11, at Charleroi, 
Belgium. Agent: Mr. Vincent Caers, 67 Rugby-avenue, 
Wembley, Middlesex. Tel. Wembley 0975. 

*Business Equipment Show.—Tues., Oct. 30, to Thurs., Nov. 1, 
at Mount Royal Hotel, Montreal. Apply to Mr. R. T. Grimes, 
Management Association, c/o Kraft Foods, Ltd., P.O. Box 
6118, Montreal 2, Canada. 

*BEAMA Conference on Public Relations and Publicity.— 
Wed., Oct. 31, in London. Organised by the British Electrical 
and Allied Manufacturers’ Association, 36-38 Kingsway, 
London, W.C.2. Tel. HOLborn 0502. 

*British Institute of Management, Congress.—Wed., Oct. 31, to 

‘ri., Nov. 2, at Harrogate. Theme: ‘ Management, Profits 
and Living Standards.” Organised by the British Institute of 
Management, 8 Hill-street, London,W.1. Tel. GROsvenor 6000. 


*Gold Coast Government Housing Exhibition.—In_ November at 
Accra. Apply to the United Kingdom Trade Commissioner, 
Angelina House, Boundary-road, Accra, Gold Coast. 


*Packaging Exhibition, Ninth International.—Thurs., Nov. 1, 








to Fri., Nov. 9, in Paris. Exhibition offices: 40 Rue du 
Colisée, Paris 8e. 
*Mechanical Handling Exhibition.—Thurs., Nov. 1, to Fri., 


Nov. 9, at Paris. Organised by the Salon de la Manutention, 
40 Rue du Colisée, Paris 8e. 

*Bottling Exhibition, Tenth International.—Sat., Nov. 3, to Mon., 
Nov. 12, in Paris. Organised by the Salon International du 
Materiel d’Embouteillage et des Industries Connexes, 28 Rue 
Louis-le-Grand, Paris 2e. 

Dairy Equipment Exhibition.—Sat., Nov. 3, to Mon., Nov. 12, in 
Paris. Apply to the Commissaire-General, Salon _Inter- 
national de l’Equipement Laitier, 28 Rue Louis-le-Grand, 
Paris, 2e. 

Arizona State Fair.—Sat., Nov. 3, to Mon., Nov. 12, at Phoenix, 
Arizona, U.S.A. United Kingdom exhibit. Information from 
British Consulate General, 448 South Hill-street, Los Angeles 
13, Cal., U.S.A. 

Canadian National Packaging Exhibition.—Tues., Nov. 6, to 
Thurs., Nov. 8, at Toronto. Organised by the Packaging 
Association of Canada, 1 St. Clair-avenue West, Toronto 


*Hotel and Catering E t Exhibition.—Thurs., Nov. 8, to 
Mon., Nov. 19, in Paris. Agent: Mr. R. C. Liebman, 178 
Fleet-street, London, E.C.4. Tel. CITy 5889. 

*Agricultural Aviation Show.—Fri. and Sat., Nov. 9 and 10, 
at Palmerston North, New Zealand. Organised by the 
Agricultural Aviation Show, P.O. Box 614, Palmerston North, 
New Zealand. 

Royal Agricultural Winter Fair.—Fri., Nov. 9, to Sat., Nov. 17, 
at Toronto. Apply to Royal Winter Fair, Exhibition Park, 
Toronto 2B, Canada. 

Cycle and Motor-Cycle Show, 31st International.—Sat., Nov. 10, 
to Sat., Nov. 17, at Earl’s Court, London, S.W.5. Organised 
by the British Cycle and Motor-Cycle Industries Association, 
Ltd., The Towers, Warwick-road, Coventry (Tel. Coventry 
62511); and 20-23 Lincoln’s Inn Fields, London, W.C.2. 
Tel. CHAncery 4152. 

*British Occupational Hygiene Society, Conference.—Mon., 
Nov. 12, at London School of Hygiene and Tropical Medicine, 
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Keppel-street, London, W.C.1. Theme: “ Fires in Industry.” 
Apply to Dr. D. Turner, Medical Research Council Labora- 
tories, Holly-hill, Hampstead, London, N.W.3. 

Public Works and Municipal Services Congress and Exhibition.— 
Mon., Nov. 12, to Sat., Nov. 17, at Olympia, London, W.14. 
Organised by the Municipal Agency, Ltd., 70 Victoria-street, 
London, S.W.1. Tel. ViCtoria 9132. 

Chemical Sciences Convention.—Sun., Nov. 18, to Mon., Dec. 3, 
in Paris. Convention will include the 
29th International Congress of Industrial Chemistry, Sun., 

Nov. 18, to Sat., Nov. 24, at 28 Rue Saint-Dominique, 
Paris 7e; 

First European Congress on Corrosion, Sun., Nov. 18, to Sat., 
Nov. 24, at 28 Rue Saint-Dominique, Paris 7e; 

European Conference on Chemical Engineering, Thurs., Nov. 22, 
to Sat., Nov. 24, at the Palais des Congrés, Porte de Versailles, 
Paris; and 

Technical Meetings on such subjects as Plastics, Rubber and 
Special Steels, Mon., Nov. 26, to Fri., Nov. 30, and Mon., 
Dec. 3, at the Palais de Congrés, Porte de Versailles, Paris. 
Apply, in each case, to the Société de Chimie Industrielle, 
28 Rue Saint-Dominique, Paris 7e. Agents: Butler’s Adver- 
tising Service, 22 St. Giles High-street, London, W.C.2. Tel. 
TEMple Bar 5905. 

Calder Works Nuclear Power Plant, Symposium on.—Thurs. 
and Fri., Nov. 22 and 23, at the Institution of Civil Engineers, 
Great George-street, London, S.W.1. Organised by the 
British Nuclear Energy Conference, 1-7 Great George-street, 
London, S.W.1. Tel. WHitehall 4577. 

*National Boat Show.—Fri., Nov. 23, to Sun., Dec. 2, at Seattle. 
Apply to Mr. William C. Speidel, Jr., 800 Eighth-avenue, 
Seattle 4, Washington, U.S.A. 

*Bogota International Fair, Third.—Fri., Nov. 23, to Sun., 
Dec. 9, at Bogota. Apply to Corporacion de Ferias y Exposi- 
ciones, Edificio Avenida, Carrera SA, Nos. 15-11, Bogota, 
Colombia. 

Power and Mechanical Engineering, 22nd National Expesition.— 
Mon., Nov. 26, to Fri., Nov. 30, at the Coliseum, Columbus 
Circle, New York. Held under auspices of American Society 
of Mechanical Engineers, 29 West 39th-street, New York 18. 
Managers: International Exposition Co., 480 Lexington- 
avenue, New York 17. 

*Automation Exposition, Third International.—Mon., Nov. 26, 
to Fri., Nov. 30, at 500 Eighth-avenue, New York. During 
the exposition, two-day conferences will be held on “ Auto- 
mation for the Office,” ‘“‘Human Engineering for Auto- 
mation,” and “Conveyors for Automation.” Organised 
by Richard Rimback Associates, 845 Ridge-avenue, Pitts- 
burg 12, Pa., U.S.A. Agents: T. G. Scott and Sons, Ltd., 
143/147 Regent-street, London, W.1. Tel. REGent 3891. 


Chemical Exhibition, National.—Tues., Nov. 27, to Fri., 
Nov. 30, at Cleveland, Ohio. Organised by the American 
a Society, 86 E. Randolph-street, Chicago 1, Ill., 

S.A. 

*Cycle and Motor-Cycle Exhibition, 34th.—Sat., Dec. 1, to 
Mon., Dec. 10, at Milan. Organised by the Italian Association 
of Manufacturers of Cycles, Motor-Cycles and Accessories, 
Via Mauro Macchi 32, Milan, Italy. 

Smithfield Show and Agricultural Machinery Exhibition.— 
Mon., Dec. 3, to Fri., Dec. 7, at Earl’s Court, London, S.W.5. 
Apply to the exhibition manager, Smithfield Show Joint 
Committee, 148 Piccadilly, London, W.1. Tel. GROsvenor 


*National Boat Show, Third.—Tues., Jan 1, to Sat., Jan 12, 
1957, in the Empire Hall, Olympia, London, W.14. Organised 
by the Ship and Boat Builders’ National Federation, 205 
Regent-street, London, W.1. Tel. REGent 1108. 

*Packaging Exhibition.—Tues., Jan. 22, to Fri., Feb. 1, 1957, at 
Olympia, London, W.14. Held in collaboration with the 
Institute of Packaging, and organised, in association with F. W. 
Bridges and Sons, Ltd., by Provincial Exhibitions, Ltd., City 
Hall, Deansgate, Manchester, 3. Tel. Deansgate 6363. 

*Scottish Dairy Show.—Tues., Feb. 12, to Fri., Feb. 15, 1957, 
at Kelvin Hall, Glasgow. Organised jointly by the Corpora- 
tion of Glasgow and the Scottish Agricultural Society. Apply 
. >. Walter Barlow, Kelvin Hall, Glasgow. Tel. Kelvin 

Mechanical Engineers’ Contribution to Clean Air, Conference 


on.—Tues., Feb. 19, to Thurs., Feb. 21, 1957, in London. 
Organised by the Institution of Mechanical Engineers, 
1 Birdcage-walk, St. James's Park, London, S.W.1. Tel. 


WHlktehall 7476. 

*Hardware Trades Fair, Third.—Mon., Feb. 25, to Fri., Mar. 1, 
1957, at the Royal Horticultural Society’s Old and New Halls, 
Vincent-square and Greycoat-street, London, S.W.1. Organ- 
ised by Universal Exhibitions Ltd., 74 Holland Park, London, 
W.11. Tel. PARK 7723. 

*Food, Cookery and Catering Trades Exhibition.—Tues., Feb. 26, 
to Sat., Mar. 9, 1957, at the City Hall, Deansgate, Manchester. 
Organised by Provincial Exhibitions Ltd., City Hall, Deans- 
gate, Manchester, 3. Tel. Deansgate 6363. 

*Ideal Home Exhibition.—Tues., Mar. 5, to Sat., Mar. 30, 1957, 
at Olympia, London, W.14. Organised by Associated News- 
papers Ltd., 161-163 Queen Victoria-street, London, E.C.4. 
Tel. FLEet 6000. 

Chemical Engineering Education Symposium.—Tues., April 9, 
to Thurs., April 11, 1957, at The University, Birmingham. 
Organised by the Midlands Branch, Institution of Chemical 
Engineers. Apply to the secretary of the _ Institution, 
56 Victoria-street, London, S.W.1. Tel. ViCtoria 6161. 

*Electrical Engineers’ Exhibition, Sixth.—Tues., April 9, to 
Sat., April 13, 1957, at Earl’s Court, London, S.W.5. Spon- 
sored by the Association of Supervising Electrical Engineers, 
23 Bloomsbury-square, London, W.C.1. Apply to Mr. 
P. A. Thorogood, Electrical Engineers (A.S.E.E.) Exhibition, 
Ltd., 6 Museum House, 25 Museum-street, London, W.C.1. 
Tel. MUSeum 3450, 

*Bath and West Agricultural Show.—Wed., May 29, to Sat., 
June 1, 1957, at Swindon. Organised by the Bath and West 
and Southern Counties Society, 3 Pierrepont-street, Bath. 
Tel. Bath 3010. 

*Three Counties Agricultural Show.—Tues., June 11, to Thurs., 
June 13, 1957, at Hartpury, Gloucester. Organised by the 
Three Counties Agricultural Society, Berrington House, 
2 St. Nicholas-street, Hereford. Tel. Hereford 3969. 

*Exchange of Management Information, 11th International 
Conference.—Mon., June 24, to Fri., June 28, 1957, in Paris. 
Apply to the British Institute of Management, 8 Hill-street, 
London, W.1. Tel. GROsvenor 6000. 

*Engineering, Marine and Welding Exhibition (21st) and the 
Foundry Trades Exhibition.—Thurs., Aug. 29, to Thurs., 
Sept. 12, 1957, at Olympia, London, W.14. Organised by 
F. W. Bridges and Sons, Ltd., Grand Buildings, Trafalgar- 
square, London, W.C.2. Tel. WHitehall 0568. 

*Building Exhibition, 27th.—Wed., Nov. 13, to Wed., Nov. 27, 
1957, at Olympia, London, W.14. Organised by the Building 
Trades Exhibition, Ltd., 32 Millbank, London, S.W.1. Tel. 
TATe Gallery 8134. 
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THE HUMAN 
ELEMENT 


Are university salaries too low?—Clyde_ship- 
building dispute is resolved—Exodus of workers 
from the Belgian coal mines—Intra-European 
co-operation in the building of houses—Colour 
bar on the Copperbelt—Class bar on the home 
front. 

x «* * 


Universities Lack Engineer Teachers 


The shortage of teaching staff in the schools of 
engineering and science at the universities is 
causing increasing anxiety. Professor James 
Small, Professor of Mechanical Engineering and 
director of the engineering laboratories at the 
University of Glasgow, has pointed out that the 
shortage of teachers of the required high level 
of distinction and scholarship is bringing the 
schools of engineering and science “to the 
verge of collapse.”” Vacancies for assistants and 
lecturers cannot be filled or, where the numerical 
strength is maintained, this is done “* by dint of 
seriously lowering the standards of qualification ” 
which the universities required of their staff. 
This is no isolated warning. 

Most of the trouble appears to be due to the 
inadequate salaries offered for the posts. Profes- 
sor Small quotes the case of one university 
attempting to fill one post carrying a salary of 
£900 a year for which three acceptable applicants 
were earning in their current posts £1,250, £1,400 
and £1,700 respectively. In many cases industry 
is offering a raw graduate a starting salary in 
excess of what the universities can offer to a 
teacher of experience. Moreover, the former 
““ grace and comfort of an academic job” are 
not to be found in the large laboratory depart- 
ments and what there is cannot compensate 
for the disparity in material rewards. 

The universities are not in favour of discrimina- 
tion to the advantage of particular grades of 
teachers, as exists in the case of medical teachers. 
Yet it is unlikely that the University Grants 
Committee could raise all salary scales to 
the higher level, even if they wished to do so. 
Discriminatory adjustments will almost certainly 
be the accepted solution, coupled to ‘ merit- 
awards ”’ which, in Professor Small’s view, are 
a ‘“ deplorable ’’ feature of the national scheme. 
The danger in the present situation is such that 
it is no exaggeration to say that, unless a solution 
is found, “* the university science and engineering 
schools will die either from a lack of good 
human material or from a surfeit of bad.” 


~ Ff 


“ Black Squad ’’ Go Back 


The settlement of the dispute between the 
United Society of Boilermakers and the Clyde 
Shipbuilders’ Association is a timely victory 
for the common-sense approach to a difficult 
problem. The background to the dispute was 
analysed in these columns in the issue of Sep- 
tember 7. The terms on which the strike of the 
5,500 caulkers, welders and platers was ended 
are a compromise and fall far short of the 
union’s original demands for a guaranteed week 
and substantially increased time rates. Asked 
if these demands had been shelved, Mr. John 
Chalmers, the union’s district delegate said: 
** We obviously must put this thing to trust and 
there is a certain measure of trust between both 
sides.” 

The settlement guarantees that a piece-worker 
will not suffer a reduction in earnings if his 
output is restricted by factors outside his control, 
such as bad weather, a particular difficulty with 
a job, the non-arrival of materials or unfair 
allocation of work by a foreman. Also, if the 
work is such that no piece work prices can be 
arranged. In such cases the worker will be 
paid “his average hourly earnings for the 
normal working hours of the four previous 


pay-bill weeks.”’ The second major grievance of 
the men, that “‘ padding” (i.e., additional pay- 
ments made on the top of the price list and the 
nationally agreed bonuses and given in varying 
amounts by individual employers) is too large 
a porportion of total earnings is to be the 
subject of a joint investigation. Price lists will 
be examined to see how far they can be adjusted 
in the light of new techniques and methods 
(some prices are 50 years old), with the intention 
of establishing prices ‘“‘ which would yield a 
reasonable level of piece work earnings.” 

If the settlement has in fact led to the estab- 
lishment of the mutual trust mentioned by 
Mr. Chalmers, then a great deal has been 
achieved. A dynamic and enlightened approach 
by both sides to the problems of management 
and shipbuilding techniques is required, for the 
industry can and does build the best ships in the 
world—but too slowly. 


* &® & 


Crisis Follows Disaster in Belgian Mines 


The National Joint Committee of the Belgian 
mining industry have decided to raise the 
wages of underground miners by about 10 per 
cent. from October 1. This is a desperate 
attempt to check an exodus from the pits which 
began in August after the Bois du Gazier 
disaster. Some 3,000 have left the mines since 
then, and no recruitment has been possible. 

The increase in miners’ wages is unlikely to 
check the exodus—it will certainly not allow the 
resumption of recruitment abroad. The full 
report of the committee of inquiry set up by the 
High Authority of the European Coal & Steel 
Community should help the industry to take the 
steps required before foreign recruitment can be 
resumed. But most of these steps will involve 
reconstruction schemes, and the sinking of new 
pits. No immediate benefits are likely, unless 
the Committee consider that the unsafe conditions 
which led Italy to withdraw exit permits have 
been exaggerated. The whole industry is badly 
in need of central direction and supervision. 

To overcome the almost inevitable coal crisis, 
the Belgian Government will probably increase 
imports from the United States, straining 
further the already inadequate shipping facilities 
available. In such conditions it would have 
come as no surprise if the National Joint Com- 
mittee had raised their bid beyond 10 per 
cent. 
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Workers’ Houses in Europe 


The provision of housing accommodation for 
workers has been an important economic issue 
in the integration of western European industry 
ever since the war. Periodically, the need to 
provide houses, or the cost of those already built, 
becomes an important international issue. 
Examples have been the comparative cost 
difficulties of the Coal and Steel Community and 
the current efforts to get Euratom organised. 
A programme of international co-operation has 
been drawn up on the subject at a meeting of the 
European Regional Organisation of the Inter- 
national Confederation of Free Trade Unions, 
the European Productivity Agency also being 
represented. 

The programme is to be in three stages. First, 
the unions of each country will draw up reports 
of the housing situation in that country. Visits 
between countries will be arranged. At the 
second stage, teams of trade unionists, technicians 
and housing co-operatives will visit less advanced 
countries and study with local unions ways of 
developing workers’ housing schemes, especially 
on co-operative lines. Immediately prior to the 
third stage the European Productivity Agency 
will arrange a seminar to study the possibility of 
launching pilot schemes and the application of 
productivity schemes, and after this the services 
of technicians will be available to the new co- 
operatives. The housing committee of the 
European Regional Organisation hopes to be 
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able to give financial assistance to the 
schemes of about 1-2 million dols. 

By British standards this is perhaps a 
monolithic structure but it will pre 
interesting experiment in Intra-Burope 
operation, untramelled by power politics, — 
could also be useful gains by the national} 
industries concerned. ; 


x k * 


Copperbelt Complications 


The difficulty of extending the scope of Af 
grades of labour in the copper mines is bee 
increasingly apparent. Under the most fayus 
able circumstances, the timing of chang) 
which the African worker is gradually oman 
pated from unskilled jobs to semi-skilled 
would be a difficult exercise if the prejudig 
white labour were not to be fanned into, 
and active hostility. In the latest move, why 
the North Rhodesian Government has prog 

a state of emergency in the western pra 
there seems to be a larger element of pg 
ambition than of trade union statesm; 

As is usual in cases where one party decide 
take the initiative in speeding up the pace of im. 
gress, the issue which has touched off the pray 
troubles is no more than an occasion for solv 
the deeper problem of reconciling Affies 
ambition with white interests. The Afton 
Mineworkers Union instructed its membersig 
underground without leg guards because whi 
labour does not wear them. It is claimed fa 
supervisory work done by white labour dogg ag 
need these safety precautions, which wer 
instituted in 1944, and which it is claimed fay 
reduced leg and knee injuries on 
tremendously since that date. Another causg 
trouble is the posting of identity discs by Af 
workers instead of signing a time sheet. To} 
African, such things are the insignia of inferionty 
and they are dangerous weapons in unscrupuloy 
hands. It requires tact sometimes to show thi 
what is good for a worker’s health is not nege- 
sarily bad for his self-esteem, a problem all th 
more delicate where the colour bar is in operation. 
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Mr. Macmillan Tries Again 


Mr. Macmillan’s efforts to persuade trade union 
ists about the merits of his economic policy have 
the content of a plea before a political tri 
without any of its drama. His case is reas 

his facts are plausible, and he comports himself 
with some wit and elegance. His speeches have 
all the occasion of an aristocratic performance 
before the knitting women at the guillotine, and 
about as much effect. The very smoothness of 
the performance spells disaster. 

His latest effort at Bromley was an exampled 
this. His speech was packed with sound fact 
and sweet reasonableness. He pointed out that 
workers’ standards of living had risen much 
more in recent years than the level of retail 
prices, and he argued well that no good trade 
unionist wanted the Socialist type of controlled 
economy which meant in the end the control of 
wages. He was able to show that prices had 
been held for several months (indeed that the 
retail price index was slightly down in the latest 
month) and that exports continued to forge 
—ends all deemed vital at the recent T.UC 
conference at Brighton. The gap betwee 
organised labour and the Government was @ 
slight one, was it not ? 

The gap unfortunately is basically of another 
kind. It is that which exists between a man 
has been born and reared amid his family’s act 
and those who have come from back-to- 
houses. The gap is filled with suspicion of 
unknown. In consequence, although Mr. Mae 
millan must keep on talking, his hope must be 
that his policy quickly brings results. Success, 
not persuasiveness, is the vital part. For all 
his prejudices, the working man is a realist. He 
may not like the politics of his daily paper 
if it helps him win the football pools he woat 
buy any other. 
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